ge 


invitation to asthma? 


not necessarily , 


Tedral, taken at the first sign of attack, often 


forestalls severe symptoms. 


relief in minutes ...Tedral brings symp- 
tomatic relief in a matter of minutes. Breathing 
becomes easier as Tedral relaxes smooth muscle, 


reduces tissue edema, provides mild sedation. 
for 4 full hours ...Tedral maintains more 
normal respiration for a sustained period—not 


just a momentary pause in the attack. 


Prompt and prolonged relief with 
Tedral can be initiated any time, day or night, 
whenever needed, without fear of incapacitat- 
ing side effects. 

Tedral provides: 

theophylline 


ephedrine 
phenobarbital 


in boxes of 24, 120 and 1000 tablets 


Tedral 


NEW YORK 


WARNBR-CHILCOTT 
Laboratories 
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“A superior 
medium 
for oral 

cholecystography 
... giving 

new and 

more exact 
diagnoses 

of biliary 
abnormalities.’” 


BILE DUCT VISUALIZATION 
WITH 


Jelepaque’ 


Superior Oral Cholecystographic 
AND CHOLANGIOGRAPHIC Medium 


The frequency of bile duct visualization with Telepaque plus the 
high incidence of dense gallbladder shadow2 are advantages of 
distinct diagnostic importance. Furthermore, Telepaque is 
notable for its low degree and percentage of side reactions. 


DOSAGE: The average adult dose of Telepaque is 6 tablets with at least one glass of 
water from ten to twelve hours before the scheduled roentgen examination. 


SUPPLIED in tablets of 0.5 Gm., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; bottles of 500 tablets. 


WINTHROP-STEARNS INC. e New Yorki8,N.Y. Windsor, Ont. 
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Editorial 


A Note on the Cause of Disease . Wour 


Clinical Studies 


A Study of the Placebo Response 
Louts LASAGNA, FREDERICK MOSTELLER, JOHN M. VON FELSINGER 
AND Henry K. BEECHER 


Inasmuch as the placebo response enters into critical evaluation of the results of all forms of man- 
agement of disease, and is the most significant therapeutic factor in many, it is surprising indeed 
that so few studies have been made of it. This paper is such a study and therefore deserves careful 
examination. The authors find that those postoperative patients suffering pain who responded 
best and most consistently to placebos (placebo reactors) did not differ significantly as to sex, age, 
intelligence from the placebo non-reactors but did show significant differences in attitudes, habits, 
educational background and such measures of personality structure as the Rorschach test. They 
suggest that in their patients a positive placebo response indicated a psychologic set predisposing 
to anticipation of pain relief. It is important to appreciate that this same anticipation of pain relief 
also predisposes to better response to morphine and other “‘pharmacologically active” drugs. 


Effect of Physical Activity on Recovery from Hepatitis. A Follow-up Study Two to 
Three Years after Onset of Disease 
Rosert S. Netson, Lt. Cot. HELMUTH SpRINz, JAMES W. COLBERT, JR., 
Capt. FRANK P. CANTRELL, W. PAuL HAvEns, JR. AND MARJORIE KNOWLTON 


This report summarizes the results of a two- to three-year follow-up of troops hospitalized at the 
Hepatitis Center in Germany where bedrest, with lavatory privileges, was prescribed not longer 
than three weeks for patients with hepatitis and even this restriction of activity often could not be 
fully enforced. Follow-up examination, including liver biopsy, disclosed many persisting ab- 
normalities but all were minor and of doubtful significance. The authors conclude that activity 
far in excess of that usually prescribed in acute hepatitis did not appear to inhibit sustained re- 
covery over the period of observation. Similar experiences have been reported from the Hepatitis 
Center in Japan. 


The Nickerson-Kveim Reaction in Sarcoidosis 
Louis E. SILTZBACH AND JOSEPH C. EHRLICH 


After a long period of uncertainty, the Nickerson-Kveim intracutaneous test is slowly gaining 
acceptance as a principal method of diagnosis and exclusion in sarcoidosis. The present study deals 
with an experience of 570 tests in 200 patients over a seven-year period. Using criteria based upon 
histologic examination of the site of injection, irrespective of the presence or absence of a reaction 
papule, 85 per cent positive results were obtained in biopsy-confirmed or clinically probable cases 
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APAM 


effervescing analgesic-antipyretic... 


speeds relief...assures fluid intake 


APROMAL 


(acetylcarbromal and N-acety!:p-aminophenol, Ames, 0.15 Gm. ea.) 
sedative-analgesic-antipyretic... 


calms patients and relieves pain 
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f.\ COMPANY, INC + ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto 59554 
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of sarcoidosis; 4 per cent of the control group gave false positive reactions—an excellent record for 
a biological, or indeed any test. Of special interest are the many practical details of performance 
and interpretation of the test included in this paper. 


A Controlled Study of the Effect of Oral Penicillin G in the Treatment of Non-specific 


Upper Respiratory Infections 
G. A. Cronk, D. E. Naumann, K. McDermott, P. MENTER AND M. B. SwirT 


This controlled study of the management of non-specific upper respiratory infections was de- 
signed to determine whether addition of an antihistamine and oral penicillin to aspirin compound 
improved the response to medication detectably. The results fail to disclose any advantage to the 
patient. 


Cortisone and Combined Antibiotic Therapy of Acute Brucellosis Melitensis 
Gorpon B. Lizut. Joun H. KitLouGH AND Sami I. 


After an extensive experience with combined oxytetracycline-dihydrostreptomycin treatment of 
acute brucellosis, the authors added cortisone to the regimen in order to ascertain whether this 
addition might be advantageous. Forty-eight patients (90 per cent with blood cultures positive for 
Br. mellitensis) were so treated, with a sharp reduction in the duration of fever and rapid improve- 
ment in symptomatology. With all due consideration of the hazards of cortisone therapy, the 
authors conclude that its discriminate use as an adjunct to the first few days of specific antibiotic 
therapy is justified. 


Serum Lipoproteins of Normal and Atherosclerotic Persons Studied by Paper Elec- 
trophoresis. . . . I. N. RosENBERG, YOUNG AND SAMUEL PROGER 
Paper electrophoresis offers a relatively simple method for separation of the serum lipoproteins, 
a method applied in this study to comparison of the electrolipograms in young normal human 
subjects, presumably non-atherosclerotic, and patients with previous myocardial infarction pre- 
sumably due to coronary arteriosclerosis. The results are believed by the authors to be consistent 
with chemical fractionations indicating an increase in 8-lipoproteins and decrease in a-lipopro- 
teins in atherosclerotic subjects. 


Filter Paper Electrophoretic Patterns of Serum in Multiple Myeloma 
Haro_tp O. Conn AND GERALD KLATSKIN 


Because of the high incidence of pathognomonic serum protein abnormalities in multiple myeloma, 
the relatively simple method of filter paper electrophoresis offers a convenient new means of diag- 
nosis. In this study diagnostic electrophoretic patterns were obtained in fourteen of eighteen 
proven cases of multiple myeloma, in six of which the diagnosis was first suggested as a result of 
electophoretic study. 
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BIFACTON 


(Vitamin Biz with Intrinsic Factor Concentrate) 


—the first U.S.P.-approved and 
Council-accepted intrinsic factor product. 


Two tiny Bifacton tablets provide 
maximal daily replacement of 
both intrinsic factor and 

vitamin B12, even in 


pernicious anemia. 


Available in boxes of 30. 
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Serum Proteins in Hodgkin’s Disease and Malignant Lymphoma 
Turto ARENDS, EveELYN V. COONRAD AND R. WAYNE RUNDLES 


Serum Proteins in Leukemia 
R. WAYNE RuNDLEs, EVELYN V. COONRAD AND TULIO ARENDS 


In these two studies the authors confirm and extend earlier electrophoretic observations on the 
changes in serum proteins in the lymphomas and leukemias. In the former group no anomalous 
protein components were found in the serum but the usual variety of nonspecific alterations in the 
concentration of albumin and globulin fractions, such as accompany systemic reactions in many 
disorders, was noted in active phases of disease. In the leukemias, in which cellular proliferation is 
apt to be more widespread throughout the body, “‘M” and other anomalous protein components 
were found in some cases, along with the common non-specific changes in normal components 
when the disease process was more aggressive. The authors consider that the presence of anoma- 
lous protein components in the serum denotes a perversion of normal protein synthesis associated 
with the malignant growth of lymphoid tissue (or plasma cells). 


Review 


Ethics and Practice of Placebo Therapy .. . . . . + ALAN 


This illuminating and stimulating essay deals with an important but neglected aspect of medicine, 
the place of the placebo in medical practice. After defining the placebo and justifying the decep- 
tion (as opposed to the deceit) implied in its use, Dr. Leslie goes on to a consideration of ‘“‘pure”’ 
vs. ‘‘impure”’ placebos, the indubitable and doubtful indications and contraindications for use, and 
the technic of administration. There is room for difference of opinion in many aspects of this prob- 
lem but Dr. Leslie presents his case persuasively, with perception and with the forthrightness of 
conviction. 


Seminars on Liver Disease 


In this discussion of cirrhosis of the liver Dr. Davidson has not followed the traditional descriptive 
sequence but has limited himself largely to a consideration of three important aspects: jaundice, 
portal hypertension and ascites formation, and hepatic coma. In connection with hepatic coma, 
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when his need is greatest... postoperatively 


Severe or rapid depletion of water-soluble vitamins is effectively 
and optimally countered by ASF — Anti-Stress Formula. Fulfilling 
the recommendations of the Committee on Therapeutic Nutrition, 
National Research Council, ASF supplies the critical vitamin needs 
of the patient during periods of physiological stress. 


Each ASF Capsule contains: 


Pyridoxine Hydrochloride 

Calcium Pantothenate 

Ascorbic Acid 

Vitamin By Activity 

Menadione (vitamin K analog) 


Dosage: 2 capsules daily in severe pathologic conditions; 
1 capsule daily when convalescence is established. 


* Supplied: bottles of 30 and 100. 
Stress 
~ / \ (Anti-Stress Formula) 


BASIC PHARMACEUTICALS FOR NEEDS BASIC TO MEDICINE 
536 Lake Shore Drive, Chicago 11, Illinois 
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§$Thiamine Mononitrate mg. 
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a troublesome and obscure manifestation of liver disease which has intrigued the author and his 
collaborators for some years, the present article brings together much scattered information and 
incorporates the results of hitherto unpublished work in this field. 


The Present Status of Surgery for Portal Hypertension . .  .Louis M. RoussELor 


In discussing the choice of shunt operations for hemorrhage from varices, Dr. Rousselot points out 
that the operation of choice in any particular patient is that which utilizes the largest available 
vein of the portal bed, and this can and should be determined preoperatively by the newer veno- 
graphic technics. He comments further upon the indications for surgical intervention and on the 
types of elective as well as emergency surgery, including splenectomy in bleeders. An unusually 
successful experience in prevention of further hemorrhage, coupled with low operative mortality 
figures, emphasizes the importance of proper selection of patients, conscientious pre- and post- 
operative care and skillful surgery in this field. 


Combined Staff Clinic 


Blood Groups and Transfusion Reactions . 


Combined Staff Clinics (Columbia University College of Sais and ikaniandnnt subject 
of blood groups and transfusion reactions has become so complex and specialized as to discourage 
the average reader even though he appreciates its importance. The present clinic presents this 
topic in a lucid and interesting way. Beginning with a broad exposition of the more general genetic 
and immunologic aspects of the human blood groups, the discussion proceeds to more specific con- 
sideration of key immunologic problems, including that of autoantibodies and their role in chronic 
hemolytic anemias, and the fascinating questions raised by so-called blood group chimeras in 
humans and in cattle. The clinic closes with a valuable discussion of hemolytic and other trans- 
fusion reactions, incorporating the work of Dr. Young and his group on transfusion reactions 
experimentally produced in dogs. 


Clinico-pathologic Conference 


Aortic Insufficiency with Right-sided Failure . 


Clinico-pathologic Conference (Washington University School of {. Medicine) —The findings in 
this case are of unusual interest and, as the lively discussion brought out, point up many of the 
difficulties encountered in interpretation of diastolic murmurs over the aortic area. 
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the realization of a hope... 


. . . for a satisfactory preparation in the management of hypercholesteremia 


MONICHOL 


Typical Response of a Hypercholesteremic Patient to 20 cc. of MONICHOL* Daily in Divided Doses** 
MONICHOL STARTED MEDICATION STOPPED MEDICATION RE-STARTED 


MR.? , Age 67, 3 
Cardiovascular 325 
Accident 


Serum 
Cholesterol 
mg per 100 mi. 


Urine 
Cholesterol 
mg per 24 hrs. 


Urine 
Formaldehydo- 
genic 


Steroids Gamma 
WEEKS OF OBSERVATION 


The above graph demonstrates the effectiveness of MONICHOL in enhancing 
the stability of the serum lipid emulsion by: & normalizing elevated serum choles- 
terol levels, @ changing the character of the excess serum cholesterol to facilitate 
urinary excretion, and ™ making the excess serum cholesterol more readily available 
for utilization by the adrenal cortex in steroid synthesis.** 


The sense of well-being experienced by patients on MONICHOL is attributed by 
the investigators** to better utilization of excess serum cholesterol by the adrenal 


cortex. MONICHOL is entirely non-toxic. 
The red portion of the graph shows that uninterrupted daily intake of MONICHOL is 


essential, because hypercholesteremia is probably due to an inborn error of metabolism. 
Indications: For the therapeutic and prophylactic management of hypercholesteremia so frequently associated 
with cardiovascular disease and diabetes. ; 

Formula: Each teaspoonful (5 cc.) contains: | Minimum Dosage: Two teaspoonsful twice daily after meals. 


Polysorbate 80 500 mg. =" 
Choline Dihydrogen Citrate 500 mg. Supplied: Bottles of 12 oz. 


Inositol 250 mg. Literature on request 


**Sherber, D. A., and Levites, M. M.: Hypercholesteremia. Effect on Cholesterol Metabolism of a Polysorbate 80-Choline-Inositol 
Complex (MONICHOL) J.A.M.A. 152:682 (June 20) 1953. *Trademark 
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Research Society Abstracts 


Association for the Study of Liver Diseases—Abstracts of Papers Presented at the 
Fourth Annual Meeting, Chicago, Illinois, October 29, 1953 


Case Report 
Idiopathic Atrophy of Bones of Feet with Typical “Neurotrophic”? Changes 


ELSON AND NORMAN BURNSTEIN 


An interesting and unusual case, with illuminating discussion of a segment of medical 
experience which is full of obscurities. 


Author Index to Volume xvi 


Subject Index to Volume xvi 


Advertising Index on 3rd Cover 


Change of address must reach us one month preceding month of issue. 
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heres why your patient gets 


3:15—Disintegration Test begins in actual stomach fluids (pH 2.7). 
Beaker at left contains ordinary enteric-coated erythromycin. At right is 
new Film Sealed ERYTHROCIN Stearate (Erythromycin Stearate, Abbott). 
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Earlier Blood Levels from 


EDISINTEGRATES 


SHIGH BLOOD CONCENTRATIONS WITHIN 


3:20—Five minutes later, Film Sealed coating has already 
started to disintegrate. The tissue-thin film actually begins 
to dissolve within 30 seconds after patient swallows tablet. 


3:45—Now the Film Sealed tablet mushrooms out with all of 
the drug available for absorption. Note that enteric-coated 
tablet is still intact. Tests show that the new Stearate form 
definitely protects EnyTHROCIN against gastric acids, 


*pat. applied for 


FASTER THAN ENTERIC 


ERYTHROCIN 


TRADE MARK 


COATING 


2 HOURS 


3:30—Film Sealing is now completely dissolved. At this stage, 
ERYTHROCIN is ready to be absorbed, and ready: to destroy 
sensitive cocci—even those resistant to most other antibiotics. 


4:00— Because of Film Sealing (marketed only by Abbott) the 
drug is released faster, absorbed sooner. In the body, effective 
EryTEROCIN blood levels now appear in less 
than 2 hours (instead of 4-6 hours as before). 
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BRONCHIAL ASTHMA 


dramatic relief even in the “refractory” patient 


Even asthmatics who have proved refractory 
to all customary measures including epine- 
phrine (and even to other forms of ACTH) may 
benefit dramatically from HP*ACTHAR Gel. 
Fast relief in severe attacks of bronchial 
asthma can be confidently expected with 
HP*ACTHAR Gel given either subcutaneously 
or intramuscularly. .HP*ACTHAR Gel may 
also provide long-lasting remissions. 
When used early enough, HP*ACTHAR Gel 
may become a valuable agent in prolonging 
_the life span of the asthmatic. The authori- 
tative Journal of Allergy stresses: ACTH 
“should not be withheld until the situation 
is hopeless.” ! 


1. Editorial, J. Allergy 23: 279, 1952. 


HPACTHAR far 


*Highly Purified. HP*ACTHAR® Gel 
is The Armour Laboratories Brarid 
of Purified Adrenocorticotropic Hor- 
mone—Corticotropin (ACTH). 


THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY + CHICAGO 11, ILLINOIS 
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The old man’s picking up 
these days / 


Oz course — the additional 
easily digestible protein in 
Knox Concentrated Gelatine 
Drink probably helps too! 


HOW TO ADMINISTER KNOX 
CONCENTRATED GELATINE DRINK 


Each envelope of Knox Gelatine 
contains 7 grams which the pa- 
tient is directed to pour into a 
% glass of orange juice, other 
fruit juices or water, not iced. 
Let the liquid absorb the gela- 
tine, stir briskly, and drink at 
once. If it thickens, add more 
liquid and stir again. Two en- 
velopes or more a day are average 
minimal doses. Each envelope 
contains but 28 calories. 


FOR YOUR PATIENTS’ PROTECTION 


Be sure you specify KNOX so 
that your patient does not mis- 
takenly get factory-flavored gela- 
tine dessert powders which are 
85% sugar. 


KNOX GELATINE Co. 
JOHNSTOWN, N. Y. DEPT. AJM-6 


Please send me brochures on the Knox 


AVAILABLE AT GROCERY STORES IN 0 Reducing Diet, C) Diabetic Diet, 


4-ENVELOPE FAMILY SIZE AND 32- bal Low Salt Diet. 
ENVELOPE ECONOMY SIZE PACKAGES. 
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for 
weight 
reduction 
based 


on 


metabolic 


control 


____focus on the liver 


Increased lipotropic demands for 
converting fat into energy may 
intensify liver damage already 
present in overweight patients.* 
The first comprehensive control 
for obesity, OBOLIP controls ap- 
petite and provides the lipotrop- 
ics needed to correct liver dys- 
function, expedite fat transport 
and promote metabolic burning. 


Each capsule contains: 
WARNING: may be habit-forming 
d-amphetamine sulfate . . .. .. . . Smeg. 


Dosage: One capsule three times daily, with a glass of 
water one-half hour before meals. 
Prescribe OBOLIP in bottles of 50 capsules. 


*Zelman, S.: Arch. Int. Med. 90:141, 1952. 
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NEW VASODILATOR 


Tos Medical Profession 


From: Hoffmann-La Roche Inc. 


Preliminary clinical trials of ILIDAR} 


an entirely new drug for the relief of 


vasospasm, have been completed. 


Ilidar tablets are particularly useful 
for the relief of vasospasm, especially 
when the patient complains of painful, 


numb, cold extremities. 


Ilidar is quadrergic; its vasodilating 


effects are the result of four distinct 
pharmacologic actions -- sympatholysis, 
adrenolysis, epinephrine reversal, and 


direct vasodilation. 


| 
3 
: 
AR 
yasospae™ : 


yL ID 
tot. 


provides 
relief from 
a wide variety 
of seasonal 


allergies 


BENADRYL Hydrochloride ® 
| BENADRYL 
chloride, Parke-Davis) 


is available in a variety of forms 
@ —including Kapseals,® 50 mg. 
each; Capsules, 25 mg.each; Patients troubled by lacrimation, nasal discharge, 
} Elixir, 10 mg. per teaspoonful; § — and sneezing respond to BENADRYL and 
s and Steri-Vials,* 10 mg. per ce. enjoy symptom-free days and restful nights. 
® for parenteral therapy. 


Sake. Davisr Company 


* 


Raudixin,confirmed by time and test, 

is the most prescribed of rauwolfia preparations, 
It is the powdered whole root of Rauwolfia 
serpentina, containing all the alkaloids. 


note: Raudixin tends to augment and stabilize 
the effect of more potent hypotensive agents 
—makes smaller dosage possible. 


Raudixin alone and combined with other hypotensive agents. 
20 30 40 50 6070 


> | | 


f h hird d veratrum added 
In refractory hypertension, a third drug / | | 
such as hexamethonium may be added |——_;—— : 


ee 
It may be necessary to add > eee 
veratrum in less responsive cases 


Gradual, safe reduction in moderate 
and labile cases with Raudixin alone. 


Systolic pressure, mm. / Hg 


BASE-LINE 
Raud ixi n Squibb rauwolfia 


*RAUDIXIN'® IS A SQUIBB TRADEMARK 


| From Crib to Rocker... 


SAFE, EASY 
LAXATION 


with Zymenol and Zymelose 


Enthusiastic praise from physicians attests to the effectiveness of Zymenol and 
Zymelose for bowei management in all age groups. Both products can help break 
the laxative habits of your patients. 


Recommend Zymenol, the emul- 2 : =. 4 Zymelose tablets and granules 
sion with brewers yeast: “ — provide SCMC and debittered 
brewer's dried yeast fortified with 


on-habit forming Vitamin B-1: 


Sugar free 

No irritants Bulk without bloating 

® No leakage ¢ Mild, gentle, sugar free 
Convenient 


For your samples, please write: OTIS E. GLIDDEN & CO., INC., Waukesha 27, Wisconsin 


18 

' 

i 

‘al 

‘ 

Ra .- i 
DAYS 

250 
| 
100 

4 

i 

| 

4 | 

Ya 

ff 

4 4 

| 

; 


Each scored tablet contains: 


Fstrogenic Substances* .. 1 mg. 
(10,000 1.U.) 


Progesterone 


*Naturally-occurring equine estrogens 
(consisting primarily of estrone, with 
small amounts of equilin and equilenin, 
and possible traces of estradiol) physi- 
ologically equivalent to 1 mg. of 
estrone. 


Available in bottles of 15 tablets. 


The Upjohn Company, Kalamazoo, Michigan 


oral 
estrogen-progesterone 
effective in 

menstrual disturbances: 


Cyclogesterin 


TRADEMARK, REQ. U.S, PAT. OFF. 


tablets 
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of blood pressure 
n jacute hypertensive states 


ITENSEN 


PCryptenamine (Irwin-Neisler) 


in eclampsia and 
hypertensive crisis 


Unitensen combines outstanding efficacy 
with unequaled safety and has shown re- 
markable results in a number of serious 
hypertensive conditions. It is a lifesaving 
measure in hypertensive crisis. Consistently 
good results give Unitensen a prominent 
position in the management of eclampsia, _ 
preeclampsia, and preeclampsia with under- 
lying 
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UNIQUE 
ADVANTAGES 
OF 


UNITENSEN 


are mininized. since dual 
: ardization establishes a uniform ratio of 


therapeutic to emetic propens 


THE ONLY 


Veratrum 
PREPARATION 


IRWIN, NEISLE§ 
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all the known Veratrum alkaloids or 
Meratrum alkaloid preparations, Uniten- 
sen, brand of cryptenamine, is the only 
one which is double-assayed for a con- 
sistent 4:1 ratio between the dose which 
produces the side effect of vomiting and 
the dosage level required for hypotensive 
@  Unitensen is easily administered and does 
necessitate a complicated dosage 
schedule. 
assures freedom from danger- 
Assayed for therapeutic effect 
Unitensen is assayed in dogs for its effects on blood 
pressure. The C.S.R.* method is used. In contrast 
a to most bio-assay methods, the C.S.R. assay is not 
ee based upon a comparison with a known reference 
standard, since the C.S.R. end-point serves as an 

absolute measure of hypotensive potency. 
Assayed for side effect 
The emetic dose of Unitensen is determined in 
animals. For example, a dose of 0.0075-0.008 mg./ — 
kilogram of cryptenamine will lower the blood pres- 

| «8,03 mg./kilogram is necessary to induce vomiting, = 
_____Unitensen (Aqueous) is available af present as aparen- 
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Wen the disturbing and painful symptoms of 
herpes zoster, or the stinging distress of neuritis brings 
the patient to you, quick relief is expected. Prota- 
mide helps solve this therapeutic problem by pro- 
viding prompt and lasting relief in most cases. This 
has been established by published clinical studies, 
and on the valid test of patient-response to Pro- 
tamide therapy in daily practice. 


E U RIT IS (Sciatic—Intercostal—Facial) 
In a recent study* of 104 patients, complete relief was 
obtained in 80.7% with Protamide. 49 were discharged as 


cured after 5 days of therapy with no subsequent relapse. 
(Without Protamide, the usual course of the type of 


neuritis in this series has been found to be three weeks 
to over two months.) 


Dosage: one 1.3 cc. ampul intramuscularly, daily for five to 
ten days. 


RPES l OSTE R A study* of fifty patients with 


Protamide therapy resulted in excellent or satisfactory 
response in 78%. (No patient who made a satisfactory 
recovery suffered from postherpetic neuralgia.) Thirty- 
one cases of herpes zoster were treated with Protamide 


in another study.* Good to excellent results were 
obtained in 28. 


Dosage: one 1.3 cc. ampul intramuscularly, daily for one 
to four or more days. 


* A folio of reprints of these studies will be sent on request. 
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Whole-root Raudixin 


Raudixin, confir 
is the most pre 
preparations. 90 Mé§ 


tablets, bottles of 100 and 1000 


Raudixin 


in hypertension 


IN ATHLETE’S FOOT... 


Supplied: 
SOPRONOL Solution, 
bottles of 2 fluidounces 


SOPRONOL Ointment, 
tubes of 1 and 4 ounces 


~ SOPRONOL Powder 


shaker cans of 2 and 5 ounces 


PHILADELPHIA 2, PA. 


When Steps Must Be Taken 


SOPRONOL' 


PROPIONATE-CAPRYLATE COMPOUND 


the POWER of MILDNESS 


SOPRONO! 
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Irwin, Neisler & Company 
Decatur, Illinois 


Please send me, without cost or obligation, the new 
asthma kit containing Dylephrin, Cardalin and Dainite 
for my personal clinical evaluation. 


STREET 


hou youu Froonaly 


CLINICAL 


containing 

alin and Dainite is yours, 
upon request, without 
charge or obligation. Since 
dramatic relief is afforded 
with small doses, each kit 
contains enough medica- 
ment for treatment of 10 pa- 
tients. Complete clinical data 


and bibliography enclosed. 
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This compact asthma kit’ 


_ FOR FLEXIBLE MANAGEMENT OF THE 
ASTHMATIC PATIENT 


NEW DYLEPHRIN aerosol 


NEW... dual bronchodilator aerosol markedly 
increases vital capacity in the asthmatic patient. 


Dylephrin is the first available aerosol solution of epinephrine 
and atropine that is stable and will maintain its therapeutic po- 
tency. Dylephrin combines the potent action of these two drugs 
to produce a rapid and far greater increase in the vital capacity of 
the asthmatic than is possible with epinephrine alone. 

Dylephrin’s dramatic antiasthmatic action is not marred by side 
effects. In an extensive study, all patients who used Dylephrin 
preferred it to any other preparation they used before. 


: Vital Capacity 
aerosol (mean % increase 


over control) 


Dylephrin : +27.0 
racemic 

epinephrine +18.3 
placebo 12 02 


Beck, G. V., Bickerman, H. A., and Marder, M. J.: to be published. 


CARDALIN tablets 


for truly therapeutic theophylline blood levels higher 
and better sustained than with I.V. aminophylline 


Cardalin provides 5 gr. of aminophylline per tablet—the highest 
concentration for oral use—p/us two protective factors that effec- 
tively counteract gastric irritation. With Cardalin, increases in 
mean vital capacity and maximum breathing capacity are highly 
significant. 


DAINITE° tablets 


for round-the-clock protection of the asthmatic patient 


Dainite Tablets employ the Cardalin principle of protected amino- 
phylline in two distinct dosage forms for the different require- 
ments of day and night. Continuous protection against 
bronchospasm follows Dainite therapy. 


IRWIN, NEISLER & COMPANY © DECATUR, ILLINOIS 
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NOW... 


All the Valuable Hypotensive and Sedative 
Properties of Rauwolfia Serpentina 


Crystoserpine—chemically pure crystalline reserpine obtained from Rauwolfia 
serpentina—exerts the valuable hypotensive, sedative, and bradycrotic actions 
characteristic of this important hypotensive agent. Yet it possesses the distinctive 
advantages of chemically pure substances: uniform potency and freedom from 
inert impurities and less active alkaloids. 


IN MILD, MODERATE, AND LABILE HYPERTENSION 


Crystoserpine usually suffices as the sole therapeutic agent in the less severe forms 
of essential hypertension. It is especially effective when emotional agitation is a 
factor. Blood pressure is adequately reduced and subjective relief is impressive. 


IN SEVERE, FIXED, OR CHRONIC HYPERTENSION 


When clinical trial for 60 days demonstrates that a more profound hypotensive 
response is required, the desirable action of Crystoserpine constitutes a good base 
on which to add the influence of a second, more potent drug. Crystoserpine de- 
creases the dosage needs of the latter and reduces the incidence of reactions to it 
—a synergistic relationship. 


SIMPLE DOSAGE PLAN 


The initial dose of Crystoserpine is 3 to 4 tablets (0.75 to 1.0 mg.) daily for 30 days, 
then 1 to 2 tablets (0.25 to 0.5 mg.) daily. Hypotension is a rare exception and 
there are no known contraindications. Supplied in 0.25 mg. scored tablets. 
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MEPHYTON CHECKS BLEEDING PROMPTLY, OFTEN WITHIN 3-6 HOURS WITHOUT BLOOD TRANSFUSION, 


Restores prothrombin levels quickly 


EMULSION OF 


MEPHYTON. 


(VITAMIN K,, MERCK) 


MEPHYTON Offers outstanding advantages in pre- 
paring the hypoprothrombinemic patient for sur- 
gery. Its action is highly effective and beginning 
changes in prothrombin time are detectable within 
a matter of minutes. 

Intravenous injection of MEPHYTON achieves a 
safe prothrombin time promptly, often in 3-6 hours 
and completely reverses hypoprothrombinemia, 
frequently within 4-12 hours. Reduction of the 


prothrombin time below normal limits has not 
been reported. 

OTHER INDICATIONS: Hypoprothrombinemia 
due to anticoagulants with cumarol type of action, 
oral antibiotics, salicylates, obstructive jaundice, 
hepatic disease, impaired gastrointestinal absorp- 
tion, and deficiency of vitamin K in the newborn. 
SUPPLIED: In boxes of six 1-cc. ampuls, each cc. 
containing 50 mg. of Vitamin Kj. 
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WHICH WOULD YOUR PATIENTS PREFER? 


iz. ONE-HALF GRAM ENTERIC-COATED 
AMMONIUM CHLORIDE TABLETS 


AMCHLOR 


ONE GRAM ENTERIC-COATED 
AMMONIUM CHLORIDE TABLETS (Brewer) 


‘‘Easy-to-swallow’ AMCHLOR is processed in such a manner that 
each enteric-coated tablet contains 1 Gram of ammonium chloride 
and yet is not much larger than the 7' gr. enteric-coated tablet. 
Thus the same dose can be given with only one-half the number SUPPLIED 


of tablets. 


FROM COAST TO COAST both physicians and patients are show- 
ing a decided preference for AMCHLOR. 


The next time you prescribe ammonium chloride 
specify— 


AMCHLOR 


THE ONE GRAM enteric-coated tablet 
of ammonium chloride 4s 


for your patients’ convenience! 
For samples just send your Rx blank marked —13AM6 Gyre 


BREWER & COMPANY, INC. wWOoRrCESTER 8, MASSACHUSETTS U.S.A. 
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nore more suitably 


"Thiosulfil” is appreciably more soluble than the three other leading sul- 
fonamides prescribed in infections of the urinary tract. Its greater solubility, 
combined with high bacteriostatic activity and low acetylation, makes 


“THIOSULFIL. 


the safest and most effective sulfonamide yet presented for 
URINARY TRACT INFECTIONS 


SULFISOXAZOLE. 


on at pH 6 in human rine at 37° C. 


¢ Rapid transport to site of ¢ Minimum toxicity 
infection for early and ¢ Minimum risk of sensitization 
effective urinary concentration ¢ No alkalinization required 
e Rapid renal clearance e No forcing of fluids needed 


“THIOSULFIL. 


Brand of sulfamethylthiadiazole 


SUSPENSION TABLETS 


No. 914 — 0.25 Gm. per 5 cc. No. 785 — 0.25 Gm. per tablet 
Bottles of 4 and 16 fluid ounces Bottles of 100 and 1,000 


NEW YORK, N. Y. MONTREAL, CANADA 


SULFADIAZINE 
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“ats use is followed by a 
rapid clinical response. Symptoms, 
including fever, largely cleared 
up within 24 to 48 hours.” 


inglish, A. R., et al.: Antibiotics Annual (1953-1954), 
New York, Medical Encyclopedia, Inc., 1953, p. 70. 


Brand of tetracycline hydrochloride 


Tetracyn represents a nucleus of modern TETRACYN TABLETS (sugar coated) 
broad-spectrum antibiotic activity 250 mg., 100 mg. and 50 mg. 


With it you may expect TETRACYN ORAL SUSPENSION 
(amphoteric) (chocolate flavored) 


e unexcelled tolerance Bottles of 1.5 Gm 


e outstanding stability 

e high concentrations in body fluids 
Vials of 250 mg. and 500 mg. 

Tetracyn may often be effective where 

30 mg./gram ointment 

other forms of antibiotic therapy | 1% oz. and 1 oz. tubes 


resistance or sensitivity precludes 


BASIC PHARMACEUTICALS FOR NEEDS BASIC TO MEDICINE 
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prescribe 
a vacation for 
your allergy patients 


CO-PYRONIL 


AND 


COMPANY 


(PYRROBUTAMINE COMPOUND, LILLY) 


usually produces 


rapid relief 
—within fifteen to thirty minutes 


profound relief 
prolonged relief 
with fewer side-effects 


—rarely causes sedation, even on high dosage 


Minimal Effective Dose in 100 Percent of Guinea Pigs Subjected to a 
Histamine Aerosol (Mg. per Kg.) * 


1¢} 10 20 30 40 50 60 70 
PYRONiL @ 2.75 
PRODUCT A 36.5 
PRODUCT B 10.0 
PRODUCT C 20.0 


Maximum Duration of Effect in 50 Percent of Guinea Pigs Subjected to a 
Histamine Aerosol (Hours) * 


5 10 15 
PRODUCT A 3.5 
PRODUCT B 6.5 
PRODUCT C 4.1 
PRODUC| 8.1 


DOSE: 1 or 2 pulvules every eight to twelve hours. 


NEW 
SUSPENSION 


CO-PYRONIL 


Taste-tested and approved by the Junior Taste Panel. 
Each teaspoonful of suspension is equivalent to 
half the formula contained in one Pulvule ‘Co-Pyronil.’ 


*Proc. Soc. Exper. Biol. & Med., 80:458, 1952. 
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Editorial 


A Note on the Cause of Disease 


HYSICIANS have for centuries been con- 

cerned with ultimate causes of diseases and, 

from time to time, it has been necessary for 
them to modify their notions about cause. Al- 
though a century ago the discovery of the role 
of micro-organisms promised to yield a simple 
and lastingly serviceable concept, attempts to 
understand disease in terms of single causative 
factors have not been altogether successful, even 
in microbial diseases. In tuberculosis, for ex- 
ample, Dubos has vividly called attention to the 
fact that while the presence of the tubercle 
bacillus is essential to the occurrence of tubercu- 
lar infection, it has little to do with determining 
the severity of the infection or even whether or 
not infection will occur. 

In disease the behavior of the human organ- 
ism is disturbed in some particular. No question 
of “single cause’ arises when the general be- 
havior of a human being is involved, not even 
when this includes some local organic change. 
For example, in response to a simple stimulus 
such as a blow on the face by the glove of an 
adversary a man might blush, turn pale, have 
gastric or colonic changes, tremble or faint dead 
away. He might choose pistols or sabres, or 
punch the challenger in the nose. He might try 
to make a joke of the incident, call for help or 
run away. One would never be asked to explain 
his reactions, whatever they were, on the basis 
of a single cause. They could be understood only 
as resulting from a combination of forces vari- 
ously attributable to the individual’s genetic 
equipment, his basic needs and longings, con- 
ditioning influences, social, cultural and other 
pressures. 

It may be profitable for us to apply such a 
polyvalent concept to the cause of disease since 
the older concept of a separate and _ specific 
cause for each type of tissue disturbance is be- 
coming less and less rewarding. 

In biologic fields other than medicine there 
has been less preoccupation with single causes. 
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A botanist, after examining a group of puny 
plants, would not be expected to come up with a 
cause for “‘punyness.’’ He would have to direct 
his attention to the plant’s environment as well 
as to the plant itself to identify possible relevant 
factors in a particular case. The physician is 
limited by similar considerations. If, for ex- 
ample, we knew less than we do about fractured 
pelvis it would be logical to conclude from a 
statistical study that the “etiology” of this par- 
ticular bodily disorder is an automobile acci- 
dent. The physician is saved from this logical 
error because he happens to know that the 
condition could be as readily produced by a 
bench vise or sledge hammer and that, even in 
the case of an auto accident, the occurrence of 
fracture of the pelvis will depend upon the con- 
dition of the bones, the posture of the passenger 
and the circumstances of the impact. Thus he 
would never apply the ‘“‘concept of cause’ to 
fractured pelvis. He would simply try to identify 
the most relevant factors in any individual case. 
A similar approach will be required to clarify 
the ‘etiology’? of diseases such as lobar pneu- 
monia. As long as a large proportion of healthy 
citizens harbor pneumococci in their upper 
respiratory secretions for prolonged periods 
without ever once acquiring pneumonia, isola- 
tion and study of the pneumococcus will not 
suffice. Students of infectious disease are now 
focusing on the characteristics and reactions of 
the host in relation to his total environment. 
Recognizing that disease is the result of an 
adequate stimulus or combination of stimuli 
affecting a suitably susceptible subject, it is all 
the more pertinent to consider the “‘cause’’ of 
peptic ulcer and essential hypertension in these 
terms instead of perpetuating the search for an 
“etiologic agent.” 


STEWART WOLF, M.D. 
School of Medicine, Oklahoma University, 
Oklahoma City, Okla, 
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Clinical Studies 


A Study of the Placebo Response" 


Louts LasAGNA, M.D., FREDERICK MOsTELLER, PH.D., JOHN M. VON FELSINGER, PH.D. and 
Henry K. BEECHER, M.D. 


Boston, Massachusetts 


N 1945 Pepper wrote a paper on the use of the 
placebo.! In it he recorded his failure to find, 
up to that time, any references to the 

placebo phenomenon in the Index of the Sur- 
geon General’s Library and the Cumulative 
Index. With the increasing interest in properly 
controlled clinical trials in recent years the 
importance of the placebo in clinical medicine 
and investigation has been stressed by a number 
of authors.?~7 The acknowledged power of inert 
substances to provide striking relief for a wide 
variety of symptoms and the frequent occurrence 
of “‘side-reactions” following their use indicate 
the need for detailed study of the placebo 
response. 

The magnitude of the placebo effect in studies 
of postoperative pain has been repeatedly 
demonstrated in this laboratory. When surgical 
patients suffering from steady, severe wound 
pain are injected subcutaneously with 1 ml. of 
saline, three or four of every ten such patients 
report satisfactory relief of pain. Patients who 
are thus relieved by placebos are sometimes 
called ‘“‘placebo reactors.’’ Jellinek, on the basis 
of studies of patients with recurrent headache, 
has suggested that “‘placebo reactors” may mask 
real differences between drugs by their failure 
to discriminate potent from non-potent agents. 
Beecher, Keats, Mosteller and Lasagna,’ in a 
study of oral analgesics in the treatment of 
postoperative pain, reported results similar to 
those of Jellinek.* Several considerations of 
importance are raised by these observations: 
(1) placebo reactors may change the slope of the 
dose-response curve and in consequence the 
sensitivity of the experiment; (2) an effective 
drug may be wrongly discarded because data 
have been diluted by inclusion within the test 
group of a large number of placebo reactors and 
(3) the optimal dosage of a standard drug may 


be underestimated if the placebo reactor group 
within the population sample is large and readily 
relieved. Since most of the studies of analgesia 
in this laboratory have been concerned with 
subcutaneous medications and the use of mor- 
phine as a standard of reference, the present 
experiments were designed to investigate the 
placebo effect under these conditions, and also to 
inquire into the relationship of personality 
structure, past history, habits and attitudes to 
placebo reactivity. 
METHODS 

Postoperative patients on the general surgical, 
urologic, orthopedic and gynecologic wards were 
employed. The time of observation was the 
period after surgery, starting as soon as relief 
of pain became necessary and ending with the 
cessation of need for narcotics. Postoperative 
pain for which morphine or similar narcotic was 
ordered by the house staff was considered satis- 
factory for study. Subjects under seventeen 
and over seventy-five (with one exception) were 
not employed. Pain relief was studied in two 
main categories: (1) steady wound pain on lying 
quietly in bed and (2) all other types of pain. 
A medication was considered to have produced 
relief when the patient indicated significant 
alleviation of pain (‘‘over 50 per cent’’) at forty- 
five and again at ninety minutes after injection. 
The responses of the patients were elicited by 
technicians unaware of the nature of the medica- 
tions employed. The study was conducted in 
two phases, sixty-nine patients being studied in 
phase I and ninety-three patients in phase II. 
In phase I, for every six medications each pa- 
tient received one was a placebo (1 ml. of saline 
solution) and five were doses of morphine 
phosphatef (10 mg. of the salt per 70 kg. of 


t “Morphine” will be used throughout this paper to 
indicate this salt. 


* From the Anesthesia Laboratory of the Harvard Medical School at the Massachusetts General Hospital, Boston, Mass. 
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body weight). The order of administration of 
the placebo was randomized so that some pa- 
tients received the placebo first, some second, 
some third, some fourth and some fifth. In 
phase II, placebo and morphine doses were 
alternated in each patient, and the starting 
medication (placebo or morphine) was alter- 
nated from patient to patient. From the ninety- 
three patients in phase II twenty-four patients 
were chosen who had responded in consistent 
fashion to injections of placebo. Eleven of these 
patients were always relieved of pain by the 
placebo and thirteen always failed to obtain 
relief. In addition, three other patients were 
studied and considered non-reactors in view of 
their failure to obiain relief from placebos on 
most occasions (4 of 5, 5 of 6 and 7 of 8 responses, 
respectively). These twenty-seven patients repre- 
sent a screened population since only responses 
to medications given for steady severe wound 
pain were considered, and for every placebo dose 
which produced relief it was required that pain 
return, to eliminate the possibility that the pain 
had subsided spontaneously. Consistent reac- 
tors and non-reactors were employed in the hope 
that such a procedure would heighten the con- 
trast between the groups. Psychologic data were 
accumulated on these subjects by psychologists 
and technicians who were unaware of the nature 
of the placebo responses. The data consisted of 
(1) a standard interview with each patient 
designed to elicit past experiences and attitudes 
which might be pertinent to the study; (2) 
questionnaires filled out by the nurses on the 
wards evaluating the patients in regard to 
personality, staff-patient relationships and hospi- 
tal course; (3) Rorschach psychodiagnostic 
test; (4) thematic apperception test; and (5) 
an estimation of the intelligence quotient based 
on the vocabulary subtest of the Wechsler- 
Bellevue Scale. These latter tests (items 3 to 5) 
and the interview were performed at the end 
of the hospital course, prior to discharge. 


RESULTS 


Age and Sex. In phase I most patients re- 
ceived only one dose of placebo and were thus 
divided into ‘“‘reactors’’ and ‘“‘non-reactors” 
solely on the one response. Using this criterion 
there is no apparent difference between the two 
groups as far as sex distribution is concerned 
but the mean age for the reactors is five years 
greater than that of the non-reactors: 
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| 
Age in Years 


Reactors 14M, 13F 
Non-reactors. .| 20 M, 22 F 


In phase II some patients received only one 
placebo dose but the majority received two or 
more doses of saline solution. If one calculates 
the percentages of individuals of each sex that 
responded in the various possible ways there is 
again no striking difference in the behavior of 
the two groups: 


Reactors Non-reactors 


Incon- 
sistent 


(%) 


Sex (No.) Two Two 


Male (41) ; . 43.9 
Female (52)... : 38.4 


In regard to age, however, the mean values 
for the phase II reactors and non-reactors again 
showed a difference of five years: 


Age in Years 


Mean 


+S.E. Median 


Range 


35-64 
21-72 
17-74 


Reactors 
Non-reactors 
Inconsistent 


If one pools the data from both phases, the 
results show a mean reactor age of 52 + 1.5 
years and a mean non-reactor age of 47 + 1.8 
years. This five-year difference is significant at 
the 5 per cent level. 

Pain Relief from Morphine. The analgesic 
potency of morphine was analyzed by assigning 
an “‘average per cent relief’ score to each person, 
based on the response to all doses of morphine 
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administered to that person for steady wound 
pain. The average per cent relief for any class of 
subjects is thus the mean of the individual relief 
scores. In this way each person contributes 
equally to group scores, and the N for any sample 
is the number of individuals rather than the 


TABLE I 
PHASE II—AVERAGE PER CENT RELIEF FROM EARLY 
MORPHINE DOSES FOR PATIENTS RECEIVING AT LEAST ONE 
DOSE EACH OF PLACEBO AND MORPHINE FOR STEADY WOUND 
PAIN * 


No. No. of Reported Placebo Reliefs 


Average 


| 
4 (or | 


more)| 58.3 (9) 58.3 (358.3 (3) | x [58.3 (15) 
| 


| 
| 


| 


* Numbers in parentheses represent numbers of cases. 
In the line for 4 (or more) placebos, reports of first four 
indicated placebos were used. Reports of first four mor- 
phine doses were used. 


number of doses. In phase I all doses up to and 
including the sixth dose (of morphine) were 
counted. In phase II all doses of morphine up to 
and including the fourth dose (of morphine) 
were counted. (It should be recalled that in 
phase II morphine and placebo were alternated, 
whereas in phase I there was only one placebo 
dose out of every six medications.) Any dose 
given by the nursing staff whose outcome was 
not known to us or which was administered for 
reasons other than steady wound pain, is 
counted as a dose as far as order of administra- 
tion is concerned, although the effect of such a 
dose does not enter into the calculations of 
analgesic potency. 

The data from phase I reveal that morphine 
provided 79.4 per cent relief in the reactors and 
66.0 per cent in the non-reactors. This differ- 
ence of 13.4 per cent, while in the direction of 
greater effectiveness in the placebo-reactor 
group, is not statistically significant. In phase 
II the problem is somewhat more complicated 
because of the multiple doses of placebo. The 
data of phase II are presented in Table 1 for 
all patients receiving at least one dose each of 
placebo and morphine for steady wound pain. 
The patients are classified by number of placebo 


The Placebo Response—Lasagna et al. 


doses and by the number of times such doses 
were effective. Such a procedure serves to locate 
a subject by his frequency of relief from placebo 
and approximately stratifies the sample accord- 
ing to total number of doses. (Only the first four 
placebo doses are used for purposes of classifica- 
tion.) Having classified an individual according 
to his placebo responses, the morphine responses 
for that person have been expressed as an average 
per cent for all morphine doses up to and includ- 
ing the fourth dose. The per cent relief scores in 
Table 1 are the mean scores for the individuals in 
the stratified groups. If one compares the per 
cent relief from morphine in patients never re- 
lieved by a placebo and in patients relieved one 
or more times by a placebo, there is a difference 
of 16.8 per cent (77.7 minus 60.9), the per cent 
relief being higher in the group obtaining at 
least occasional relief from the placebo. This 
difference is statistically significant and in keep- 
ing with the findings in phase I. Also evident 
in Table 1, in the extreme right hand column, is 
the significant relationship of per cent relief 
from morphine and total number of placebo 
doses. As the latter (and therefore the total 
number of postoperative medications) increases, 
the average effectiveness of morphine decreases. 
This is in accord with earlier work in this labora- 
tory* and presumably reflects the more frequent 
need for medication and the longer duration of 
pain in patients with more severe pain. 

Pain Relief from a Placebo. Another analysis of 
the data in both phases of the study concerns the 
analgesic potency of the placebo when the total 
number of medications is controlled. In phase I 
seven of the fourteen patients who received four 
or fewer postoperative medications had relief 
from a placebo, averaging 50 per cent relief, 
whereas in those patients with five or more 
total doses twenty of fifty-four, or 37 per cent, 
were relieved. In phase II the analysis was based 
on total number of placebo doses, which in this 
instance is highly correlated with total number 
of doses of all kinds. For fifteen patients with one 
placebo dose 53 per cent of placebo doses gave 
relief; for twenty-one patients with two placebo 
doses 40 per cent of placebo doses gave relief; 
for fifteen patients with three placebo doses 40 
per cent gave relief; and for fifteen patients with 
four or more placebo doses 15 per cent gave 
relief. These results show a significant correla- 
tion between number of doses and per cent 
relief. The trend is thus similar in both phases 
and suggests that (like morphine) placebo doses 
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are less effective in patients who receive many 
doses of medication and whose pain is of long 
duration. 

Consistency of Response to Placebo. An inter- 
esting aspect of phase II was the opportunity 
to investigate the consistency of the placebo 


TABLE II 
MEAN AGE, MEDICATION DATA AND DURATION OF SURGERY 
AND ANESTHESIA FOR PATIENTS IN PSYCHOLOGIC STUDY 
(With Standard Errors) 


Placebo Placebo 
Reactors | Non-reactors 


Gy | 


Mean age, years 49 2.2 
Mean no. of morphine | 

doses per patient * | 
Mean no. of medications | 

(morphine and placebo) | 

per patient * |5.4+0.6 
Mean pain relief from | 

morphine * 95% +3.4% 


143.7 + 2.7 


Mean duration of anes- | 
thesia (minutes) 
Mean duration of surgery | 
| 181 + 21 


(minutes) 


* Indicates significant difference (p < 0.05) between 
reactors and non-reactors. 


response. Sixty-nine patients received two or 
more doses of a placebo. Of these thirty-eight 
(55 per cent) behaved inconsistently, i.e., on 
some occasions placebos produced relief and on 
others they did not. Ten of the patients (14 per 
cent) were consistent reactors, i.e., all placebo 
doses were effective. Twenty-one of the patients 
(31 per cent) were consistent non-reactors, i.e., 
placebo doses were never effective. If one as- 
sumed uniformity of response and tried to 
predict the efficacy of subsequent placebos by 
the response to the initial dose of saline, one 
would thus have been wrong more frequently 
than right. 

Psychologic Data. ‘The duration of surgery and 
anesthesia, mean ages and summary of post- 
operative medications for the two groups of 
consistent reactors and non-reactors studied are 
given in Table u. The reactors are (as in the 
unselected total group) some five years older 
than the non-reactors. The number of medica- 
tions received during the postoperative period 
is greater for the non-reactors than for the 
reactors, and the pain relief obtained from 
morphine is less in the former group. These 
data are similar to the findings in the unselected 
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population described previously. It will be seen 
that the duration of surgery and anesthesia are 
similar in the two groups. The types of anes- 
thesia and surgery also were similar in both 
groups. For example, all of the reactors and all 
but two of the non-reactors received nitrous 
oxide-oxygen-ether for: anesthesia. Ten of the 
reactors had abdominal operations (gastrectomy, 
cholecystectomy, hysterectomy, bowel surgery) 
and one had a thoracotomy. Ten of the non- 
reactors underwent abdominal surgery (gastrec- 
tomy, cholecystectomy, hysterectomy, appen- 
dectomy) and one had a thoracotomy. The 
other six non-reactors had the following opera- 
tions: prostatectomy, sympathectomy, hernior- 
rhaphy, arthroplasty and spinal fusion. The 
easier postoperative course of the reactor group, 
which is evident in the decreased frequency 
and increased efficacy of medications and in the 
subjective reports of the nurses and the patients 
themselves (vide infra), thus cannot be attributed 
to obvious major differences in surgery or 
anesthesia. It should be noted that in no instance 
can the surgery in the reactor group be de- 
scribed as “minor.” 

While the two groups of patients could not be 
differentiated by the examiners on the basis of 
superficial observation or intelligence as meas- 
ured by the vocabulary subtest of the Wechsler- 
Bellevue scale, the data from the interviews and 
the Rorschach testing revealed definite and 
consistent personality differences between the 
two groups. * 

Table m presents the pertinent interview ma- 
terial. For all data dealing with discrete varia- 
bles, Fisher’s exact test of independence for 
contingency tables was used. When continuous 
variables were involved, ‘“‘student’s’’ t-test was 
employed. Several aspects of these data deserve 
comment. It appears that the placebo reactors 
found the discomfort and pain of the postopera- 
tive period less severe than the non-reactors did. 
From an objective standpoint, the nurses re- 
ported that fewer of the reactors seemed to have 
severe pain. These statements by the reactors 
and nurses are thus in accord with each other 
and with the objective data described above. The 
reactors all considered the hospital care “‘won- 
derful’? whereas only four of the sixteen non- 
reactors felt this way. The reactors tended to ask 
less frequently for medications and to be more 
cooperative with the nursing staff. The female 


* The thematic apperception test protocols were too 
brief to warrant a standard thematic analysis. 


/5.5+0.7 
8.6 + 1.0 | 
54% +9.4% 
210 + 24 
177 + 24 
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TABLE II 
PSYCHOLOGIC DATA* 


Interview Material 


| 


| 
Percentage of Patients Giving 


Response 


| 
| p 


Reactors (11) | Non-reactors (16) 


To 


Postoperative pain minimized by patient 

Seemed to have severe pain (nurses) 

Asked for medication frequently (nurses) 

Cooperative (nurses) 

Concerned about self (nurses) 

Likes “‘everyone”’ 

Hospital care “wonderful” 

Somatic symptoms under stress 

Uses medication for menstrual pain 25 (N = 8) 

Frequency of drug use: | 
*‘Aspirin” (and related drugs) 12 
Sedatives 6 

6 


Behavior during interview: 
Apprehensive 


Years of education 
Regular church goers, interested in church affairs 


Rorschach “‘Signs”’ * 


No. of responses (median) 

No. of responses (average) 

No. of “anxiety” responses (average) 
No. of “hostility” responses (average) 
F per cent (average) 

F + per cent (average) 

No color responses 


Per cent giving “‘insides’’ responses 
Number of “‘insides’’ responses (average) 


Average 


* For definition of symbols, see footnote in text, p. 775. 


AMERICAN JOURNAL OF MEDICINE 


774 
.01-.02 
| .02-.05 | 
| > 
| >.10 
| .02-.05 
.001-.01 
| .05-.10 
| >.10 
| >.10 
| >.10 
| .001-.01 
45 | 44 | >.10 
| 10.57 .02-.05 
| 44 | .001-.01 
| 
41.6 64.0 | <.001 
PM 90 | 45 | 06 
80 | 18 |  <.001 
Intelligence Quotient 
| 109.3 | 110.7 
| 
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reactors, judging from their case histories, 
tended to have more menstrual pain (and to 
take medications for such pain). The reactors 
also tended to have more somatic symptoms 
(‘nervous stomach,” diarrhea, headache) dur- 
ing periods of stress. In regard to use of drugs 
there was a definitely greater use of cathartics in 
the reactor group, and a tendency to use more 
medications of the “‘aspirin” type. In the testing 
situation the reactors tended to be more emo- 
tionally expressive and there was more tendency 
to speak freely, most frequently of themselves 
and their problems. In answer to the question 
‘What sort of people do you like best?” reactors 
were more likely to respond with ‘Oh, I like 
everyone.” The placebo reactors were more 
frequently active church-goers than the non- 
reactors and had less formal education. 

Table 11 also summarizes the Rorschach data 
for the two groups. While for many of the indi- 
vidual categories the groups differ significantly, 
this is of less importance than the total pattern of 
*‘signs,”’ which is more easily interpretable and of 
greater practical significance. Thus the responses 
have been grouped to discover the largest 
combination that adequately differentiates the 
two groups. We find that six signs are common to 
60 per cent of the reactor group while none of the 
non-reactors is so characterized, only one non- 
reactor having as many as four signs. The six 
signs* are: (1) more than one “‘insides’’ re- 
sponse; (2) 2C > M; (3) A % below 50 %; 
(4) CF > FC; (5) more than two “anxiety” 
responses; and (6) less than two “‘hostility”’ 
responses. 

Submitting the differential distribution of the 
reactors and non-reactors who have all six signs 
to Fisher’s exact test yields a p < .01. A test of 
the distribution of our groups based on any four 
of the six signs also gives a p < .01. In contrast 


* Rorschach scoring and interpretation used here is 
standard procedure based primarily on Klopfer and 
Kelley.? Scoring is in terms of determinants of the 
response: form (F), movement, human and animal (M 
and FM), color (C), more or less integrated with form 
(FC, CF), and content of the responses—animals (A), 
objects, anatomy, etc. F+ per cent is the percentage of 
form-determined responses occurring with great fre- 
quency in an “‘average”’ group.!° The “‘insides”’ category 
used here is our own designation for responses related 
to the internal anatomy, chosen because of the particular 
frequency of patient usage of the term for such responses. 
The “hostility”? and ‘‘anxiety’’ categories are responses 
so classified because of fairly obvious content, according 
to Elizur.!! For another example of Rorschach analysis in 
a hospital population see Klatskin.'? 
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to the non-reactors the reactors were more 
productive of responses, more anxious, more 
self-centered and preoccupied with internal 
bodily processes, and more emotionally labile. 
They are individuals who seem more dependent 
on outside stimulation than on their own mental 
processes. These processes tend to be less mature 
than in the case of the non-reactors. The reactors 
are in general individuals whose instinctual 
needs are greater and whose control over the 
social expression of these needs is less strongly 
defined and developed than in the non-reactors. 
While more anxious and dependent, the fact 
that they are also more labile and outwardly 
oriented may enable them to relieve this anxiety 
and tension more easily than the non-reactors. 
Over a period of time they may appear less 
anxious by reason of their ability to, as it were, 
“drain off the tension.” The finding in the 
interviews of more “‘talkers’’ in the reactor group 
is probably the expression of one such mechanism. 

The most striking Rorschach record char- 
acte’ ic of the reactors is the great frequency 
of responses dealing with the abdominal and 
pelvic viscera. The high incidence of these 
responses and their extremely poor form level 
would be considered definitely pathologic were 
it not that a certain amount of preoccupation 
with one’s bodily processes may be expected in a 
hospital setting.!? Our reactor group, however, 
produced many more such responses than the 
non-reactors. 

We find that the non-reactors as a group do 
not by contrast present a “normal’’ picture. 
While showing less deviation from the normal 
than the reactors, they are far more rigid and 
emotionally controlled than the “‘average’’ for 
their age and background. Since the pressures 
and tensions of the hospital situation presumably 
accentuate the protective and defensive mecha- 
nisms of the personality, the rigidity of the non- 
reactors may well be an expression of their 
defense mechanism in a stressful situation. 


COMMENT 


An impairment of ability to discriminate 
between active drugs and inert substances is 
implicit in the phrase ‘“‘the placebo reactor.”’ 
It is obvious that a population composed ex- 
clusively of such individuals would be unsatis- 
factory for the evaluation of certain kinds of 
drugs. Experimental populations probably vary 
considerably in the number and degree of 
placebo responses exhibited. For example, 60 


‘ 
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per cent of the 199 subjects with chronic head- 
ache studied by Jellinek® received relief from a 
placebo on one or more occasions, whereas only 
30 to 40 per cent of postoperative patients 
studied in this laboratory obtain relief of pain 
from an injection of saline. The uniformity of 
response is also greater in Jellinek’s data since 
69 per cent of a special group of 121 subjects 
each receiving five placebo doses gave consistent 
responses (either positive or negative) whereas 
only 45 per cent of the group reported in this 
paper (considering those who received at least 
two placebo doses) gave consistent responses. 
Because the present patients had fewer placebo 
doses on the average, they should have been 
more consistent than Jellinek’s whereas in fact 
they were less so. * 

Jellinek thus had a U-shaped distribution for 
his frequency of relief, with a piling up of con- 
sistent never-relieved or always-relieved patients. 
Our distribution looks like most frequency dis- 
tributions with a mode in the middle. This makes 
it more difficult for us to divide our patient 
group into placebo reactors and _ placebo 
non-reactors. 

The importance of the placebo effect is 
demonstrated by the work of Jellinek® and 
Beecher et al.’ The former author was able to 
differentiate between three active agents and 
lactose without classifying his patients into 
reactors and non-reactors. Inter-drug differ- 
ences, however, were revealed only by separate 
analysis of the responses of the non-reactor 
group. Beecher et al. were able, under the 
conditions of their study, to show that oral 
‘‘aspirin’’ was superior to a placebo whereas oral 
morphine and codeine were not. The comparison 
of “aspirin” and the two narcotic agents by 
standard technics revealed “‘aspirin’ to be 
superior at only a 0.06 level whereas separate 
analysis of the non-reactor data showed signifi- 
cance at a 0.028 level. Thus in both studies a 
sharpening of focus was accomplished by elimi- 
nation of the placebo reactor data. The reactors 
in Jellinek’s study obtained a fairly constant 
relief rate from all three drugs (82 to 87 per cent) 
which, taken in conjunction with the “‘success 
rate” for all placebo administrations in this 
group (86 per cent), points up the striking lack 
of discriminatory ability of his subjects. The 58 


* Possible explanations for these differences between 
the groups include: the nature of the pain, the dose-to- 
dose variation in severity of the pain and the personality 
make-up of the patients involved. 


per cent relief obtained with both “aspirin” and 
morphine-codeine in the reactor groups of 
Beecher et al. is probably also merely a reflection 
of the mean “success rate’”’ of repeated placebo 
doses in the reactor population studied by these 
authors, since the figure for the placebo reactor 
group of roughly similar subjects described in 
the present report is 67 per cent. The higher 
success rate (79 and 78 per cent) of morphine in 
the reactor group in both phases of the current 
study suggests that within this group the lack of 
power to discriminate between drugs is relative 
rather than absolute, at least when an analgesic 
of the potency of morphine is being compared 
with a placebo. 

There are two other factors which might con- 
ceivably contribute to the difference in per- 
formance of morphine in the reactor and non- 
reactor groups. One is suggested by the apparent 
relationship of pain severity to placebo-reac- 
tivity. It is possible that (despite the stratifica- 
tion attempted in Table 1) the non-reactor group 
had on the average more severe pain than the 
reactor group. In such a situation morphine 
would be expected to be somewhat less effective 
in the non-reactors. The other factor is the 
possible existence of “‘negative reactors,” i.e., 
people who are psychologically predisposed to 
resist relief from drugs. Such traits are probably 
present in some of those individuals in clinical 
studies who “get worse’? while on a placebo. 
There were a number of patients studied in 
phase II who failed to obtain relief from any- 
thing administered to them. It is possible that 
some of these people had pain of such great 
severity, or decreased sensitivity to morphine 
of such magnitude, as to preclude relief from the 
doses of morphine employed. However, the 
possibility must also be entertained that some of 
them may have been so psychologically oriented 
as to be unable to discriminate between the 
active and the inactive agents. Either or both of 
the factors mentioned would tend to diminish 
the contribution of placebo reactivity to the 
observed differences in morphine relief. 

It is thus apparent that an awareness of this 
general methodological problem is important 
for investigators concerned with the evaluation 
of drug effects. It must be appreciated that the 
placebo effect can be one of the reasons for fail- 
ure to recognize a useful drug in a therapeutic 
trial, as pointed out originally by Jellinek.® 
The application of available technics for dis- 
secting out this effect presupposes an awareness 
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of its existence and importance. In preliminary 
investigations on a population which is to serve 
as a source of material for drug trials it is desir- 
able that an evaluation be made of the magni- 
tude of the placebo response likely to be en- 
countered. Such data may be helpful in deciding 
how much attention is to be devoted to the 
phenomenon. It appears reasonable to assume 
that the higher the incidence of placebo re- 
sponses, the greater the dilution of the desired 
data, and the more important the screening of 
subjects. (In the studies of Jellinek and Beecher 
et al. it is obvious that for some situations stand- 
ard controls are quite adequate for demonstrat- 
ing differences.) The employment of single 
doses of placebo to “‘label”’ subjects as ‘“‘reactors”’ 
or “non-reactors” is at best only a partial solu- 
tion to the problem. Our data on consistency 
of response show that persons who fail to respond 
initially to a placebo may get satisfactory relief 
from a subsequent dose, so that for increasing the 
accuracy of classification of subjects multiple 
placebo responses should be observed. 

There are a number of arguments which may 
be raised against the routine inclusion of multi- 
ple placebo doses in an experimental design. 
From an ethical standpoint it is difficult to 
rationalize such a procedure when a standard 
agent of known potency is available to serve as a 
yardstick of performance. A further considera- 
tion regarding the use of placebos is that if one is 
studying a drug which turns out to be inactive, 
patients will be lacking effective treatment for a 
large proportion of the time. Such a situation 
may be deleterious to the patient and will cer- 
tainly arouse antagonism and promote a spirit 
of uncooperativeness among hospital resident 
and nursing staffs. In a situation such as post- 
operative pain, where there is a limit on the 
amount of time available for accumulating 
data, inclusion of multiple placebo doses will 
also prolong the duration and increase the 
expense of the study. 

One possible solution to these problems is 
suggested by our data on the relationship of 
placebo response to number of doses required in 
the postoperative period. If this relationship is 
real, and it seems to be, it might be of advantage 
to compare the performance of two agents in the 
patients who get few doses and in those who get 
many doses. If the data of the latter group are 
less diluted with placebo responses it might 
serve to sharpen the focus sufficiently to bring out 
differences not evident in the pooled data. 
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Despite the common recognition of the fre- 
quency of placebo reactions there has been no 
detailed study of the psychologic aspects of the 
problem and no previous attempt to investigate 
the distinguishing personality characteristics of 
the placebo reactor. One possible explanation for 
this may lie in the confidence of many physicians 
and nurses in their ability to pick out ‘“‘the 
reactor type’? with ease. Part of this lack of 
interest in the placebo reactor may also be due 
to the general reluctance to accept the pain that 
is relieved by a placebo as “real” and the temp- 
tation to consider relief from a placebo as proof 
of the “imaginary” nature of the complaint. 
That the incidence of placebo relief may bear a 
relation to the psychologic components of the 
illness seems reasonable. On the other hand, re- 
lief by an analgesic need not prove the “‘non- 
psychologic’’ nature of the pain. One portion of 
the pain experience, sometimes described as 
“reaction to pain,” is that elaboration, includ- 
ing anxiety and fear, provided at the cortical 
level. It is not possible at present to say how 
much of the analgesic action of various drugs is 
due to an effect at this level. 

Our psychologic studies were oriented around 
two main questions: (1) Is the placebo reactor 
a recognizable type of person? (2) What are the 
outstanding psychologic characteristics of the 
reactor? 

The Rorschach and interview data indicate 
that consistent reactors and non-reactors possess 
certain different psychologic characteristics. 
Thus the reactor 7s a recognizable type but only 
in the sense that intensive interview and psy- 
chologic testing can differentiate him from a 
non-reactor. Off-the-cuff impressions by the 
interviewers as to which patients were reactors 
were more often wrong than right. The reactors, 
e.g., were not ‘‘whiners’ or ‘“‘nuisances,”’ not 
typically male or female, young or old, and had 
the same average intelligence as the non-reactors. 

The reported data suggest that, should it be 
desirable to exclude consistent reactors from a 
study, this might be accomplished in advance 
by excluding those patients who showed a 
preponderance of the Rorschach signs noted 
above under ‘Results’. Because of our focus 
on the consistent reactor and non-reactor, we 
should not necessarily expect by these signs to 
identify the occasional reactor, since it is likely 
that the personality factors predisposing to 
placebo relief are present to varying degree in 
different people. 
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Considered in the light of defensive patterns to 
stress the Rorschach differences may contribute 
to our understanding of the individual’s reaction 
to pain and medication. It may be postulated, 
for example, that in the stressful postoperative 
situation placebo reactors behave in immature, 
dependent, and yet more outwardly responsive 
fashion, and thus receive considerable relief of 
pain through comfort received from attentive 
nursing care and from their confidence in the 
effectiveness of drugs. On the other hand, the 
non-reactors, withdrawn and rigidly clinging to 
critical intellectual processes, are less comforted 
by the care received and evidently more critical 
of drug effects. 

It is theoretically possible that the Rorschach 
pattern obtained in the convalescent period and 
the placebo responses exhibited in the immediate 
postoperative period are not reflections of the 
basic personality type but are both determined 
in some way by the severity of the postoperative 
course. This seems unlikely, since it would neces- 
sitate the postulation of major modifications of 
the basic personality pattern by the hospital 
experience. In addition, there is evidence in the 
interview data of differences in attitudes and 
habits of reactors and non-reactors antedating 
surgery. Another possibility is that the severity 
of the subjective postoperative course and the 
placebo responses are both predetermined by 
the basic neuropsychiatric structure of the 
patient. Consistent with this hypothesis is 
the failure to find sufficient explanation in the 
anesthesia and surgery for differences in the 
severity of course of the two groups. There is 
certainly considerable variability possible, how- 
ever, in the amount of operative trauma in 
patients undergoing the same operation, and it is 
not difficult to visualize differences in the inten- 
sity of pain stimuli being presented to the higher 
centers of the various individuals. Nor is there a 
necessary correlation between type of course and 
placebo response, since even in patients having 
an “‘easy’’ postoperative course (in that only a 
few medications were required for pain) there 
were many who did not get relief from a placebo. 
Also, an occasional patient receiving six or more 
doses of medication postoperatively did receive 
consistent relief from placebos. 

Part of the explanation for the complaints of 
the phase II non-reactors about their hospital 
course is certainly due to the failure to obtain 
consistent relief from alternate medications 
(i.e., the placebo doses) since this is inherent in 
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their selection as non-reactors. That they re- 
ceived more morphine doses and more total 
medications than the reactors might possibly 
be due in part to a “reinforcement” of painful 
stimuli by reason of failure to relieve pain early 
and consistently. On the other hand, the reactors 
in the special group studied had almost complete 
relief of pain from all medications and were thus 
in an optimal position to benefit from any such 
effect. 

The considerable number of inconsistent re- 
actors suggests the operation of multiple factors 
in determining the placebo response, since it is 
not likely that the basic personality was altering 
rapidly in such individuals. In addition to chance 
factors, one parameter which we _ know is 
changing rapidly is that of severity of pain, since 
even severe, steady postoperative wound pain 
usually disappears in two or three days. Another 
possible factor contributing to the inconsistency 
of the placebo response is the development of 
what might be called ‘“‘pharmacologic sophistica- 
tion,” i.e., learning to distinguish between 
placebo and morphine after repeated alternate 
exposure to both agents. In other work in this 
laboratory we have observed a tendency for 
subjects to exhibit less frequent and less marked 
placebo responses after they have experienced 
definite effects from a potent drug. 

A reasonable working hypothesis based on our 
data is the following: There is a certain psy- 
chologic set which predisposes to anticipation 
of pain relief and thus to a positive placebo 
response. The presence of the traits making this 
set is probably not an all-or-none phenomenon 
but rather a graded one. Other factors (such as 
severity of pain) also affect the response to inert 
agents, and the resultant of these factors, psy- 
chologic and non-psychologic, known and un- 
known, determines whether or not a particular 
dose of placebo produces an effect in a given 
patient. 


SUMMARY 


1. A group of 162 postoperative patients was 
observed for the ability of such patients to re- 
ceive significant relief of pain from subcutaneous 
injections of placebo and of morphine. 

2. There was a significantly higher incidence 
of relief from morphine in the placebo reactors 
than in the non-reactors. 

3. Morphine and placebo are less effective 
analgesics in patients with persistent pain than 
in those with pain of short duration. 
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4. Less than half of the patients who received 
multiple doses of a placebo responded con- 
sistently to the placebo. 

5. There was no sex difference and no differ- 
ence in intelligence between reactors and 
non-reactors. 

6. Significant differences in attitudes, habits, 
educational background and personality struc- 
ture were demonstrated between consistent 
reactors and non-reactors. 

7. The complexities of placebo controls in 
clinical trials is discussed and suggestions made 
for dealing with this important methodological 
problem. 

8. A hypothesis to explain the placebo 
response is postulated. 
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Effect of Physical Activity on 
Recovery from Hepatitis 


A Follow-up Study Two to Three Years after Onset of Disease 
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HE Clinical course of viral hepatitis is 
characterized by complete recovery in the 

great majority of cases, although a small 
percentage of patients develop severe chronic 
hepatic disease.!~* The failure to make a com- 
plete or sustained recovery by certain patients 
has stimulated interest in the mechanisms possi- 
bly involved in the production of residual hepatic 
disease. Although it has been suggested that 
inadequate rest, poor diet and excessive indul- 
gence in alcohol are among the conditions which 
predispose patients to the development of various 
sequelae, it is impossible to incriminate con- 
sistently any factor which can be defined as 
having contributed to continued hepatic disease. 
Since the therapy of acute hepatitis is largely 
concerned with diet and rest, it is understand- 
able that the extent and duration of rest in 
bed for patients with this disease should have 
become a controversial issue. During recent 
years the basic principles for the care of these 
patients were chiefly derived from experience 
with troops in the Mediterranean campaign of 
World War 1 which indicated that relapse was 
not uncommon when men were returned to duty 
early in convalescence, and recovery was more 
likely to be complete if an adequate period of 
rest was allowed.‘ It was difficult to determine 
the exact amount of rest necessary to obtain the 
optimum beneficial effects, and it was not 
unusual that the period of rest was steadily 
prolonged because of fear of causing relapse or 
chronic hepatitis. Attention has been called to 


the fact that the period of loss of time in certain 
groups of men in the U. S. Armed Forces in- 
creased from as little as thirty days in 1942 to as 
long as ninety days in 1951.® 

The magnitude of this problem stimulated 
efforts to determine whether a modified regimen 
of rest might be effective. In 1950 the experience 
with the treatment of hepatitis in large numbers 
of troops of the U. S. Army of Occupation at 
the Hepatitis Center in Germany was sum- 
marized by Swift et al.’ who called attention to 
the fact that previously healthy young men 
could tolerate much more exercise than was 
formerly believed compatible with recovery 
and without extending the course of disease. 
In small groups it was found that no obvious 
prolongation of disease occurred if vigorous 
exercise was begun when the total serum bili- 
rubin measured 3 mg. per cent or less or if the 
retention of bromsulphalein in the blood meas- 
ured 10 per cent or less. f 

The regimen of therapy generally employed in 
Germany during this period has been described 
previously’ and is restated here. Efforts were 
made to keep patients in bed (with the privilege 
of going to the bathroom) for at least three weeks 
after the onset of symptoms or until they were 
asymptomatic, without hepatic tenderness, and 
until the one minute direct serum bilirubin 
measured less than 1 mg. per cent. At this point 
in convalescence they were allowed out of bed, 


t Forty-five minutes after the intravenous administra- 
tion of 5 mg. dye/kg. body weight. 


* From the 98th General Hospital, Munich, Germany, and the Jefferson Medical College, Philadelphia, Pa. Spon- 
sored by the Commission on Virus and Rickettsial Diseases, Armed Forces Epidemiological Board, and supported in 
part by the Office of The Surgeon General, Department of the Army. Acknowledgment is made of the interest and sup- 
port of the following officers: Major General Guy B. Denit, Chief Surgeon, USAREUR, Colonel James D. Gardner, 
Commanding Officer, 98th General Hospital, and Colonel Richard I. Crone, Medical Consultant, Office of the Surgeon, 


USAREUR. 


780 


AMERICAN JOURNAL OF MEDICINE 


] 
| 
| 
‘ 
; 
a 
4 
q 
| 
- 
i 


Physical Activity and Recovery from Hepatitis—wNelson et al. 781 


with the privilege of walking to the mess hall, 
theatre or recreation rooms. When the excretion 
of intravenously administered bromsulphalein 
was normal and if the patients were asympto- 
matic, they were given a test of tolerance of 
exercise for five days. If at the end of that time 
the excretion of bromsulphalein remained nor- 
mal and there was no clinical evidence of 
relapse, the patients were discharged to duty. 
Infractions against this regimen were very com- 
mon; patients tended to be out of bed and 
around the wards in varying degrees of activity 
as soon as they felt well enough, and it was not 
unusual to find men with considerable jaundice 
and other alterations of hepatic function indulg- 
ing in a great deal more activity than prescribed. 

There was no obvious untoward reaction to 
the much less conservative regimen of rest 
employed at the Hepatitis Center in Germany’ 
and subsequent surveys of two groups of these 
men (approximately one hundred each) six 
months to one year after recovery from hepatitis 
revealed no significant evidence of residual 
hepatic disease.*: It is the purpose of this paper 
to describe the clinical and functional (hepatic) 
status of a third group of eighty patients from the 
Center in Germany approximately two to three 
years after apparent recovery from hepatitis. 
Biopsy of the liver was made in forty of these 
patients at the time of the follow-up examination. 


MATERIALS AND METHODS 


Follow-up examinations were begun in 1950 
and continued over a period of two and one-half 
years. All of the patients had originally con- 
tracted hepatitis in Germany twenty-two to 
thirty-three months before re-examination and 
and had been hospitalized at the Hepatitis 
Center. Complete records of this experience 
were available for seventy-nine patients. They 
ranged from eighteen to thirty-one years of age 
at the time of initial hospitalization. Their 
clinical course was qualitatively similar to that 
previously described for patients with this disease 
in Germany;’ the onset was insidious and with 
little fever in a large majority of cases. As a 
group, the patients described here were some- 
what sicker than the average patient with 
hepatitis in Germany during this period if the 
degree of hyperbilirubinemia is considered as an 
indication of severity of the acute phase of 
disease. In a previous survey of 1,122 patients at 
the Hepatitis Center in Germany’ the maximum 
measured total serum bilirubin was recorded 
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as less than 5 mg. per cent in 61.9 per cent of 
patients. In contrast, the maximum measured 
total serum bilirubin in the patients described 
here was recorded as greater than 5 mg. per 
cent in 62 per cent of patients. (Table 1.) The 
duration of hospitalization in this group ranged 


TABLE I 
MAXIMUM MEASURED TOTAL SERUM BILIRUBIN DURING THE 
COURSE OF DISEASE OF SEVENTY-NINE PATIENTS WITH 
VIRAL HEPATITIS 


Maximum Total Bilirubin 
(mg. /100 ml. serum) 


| 
| Patients 
| 
| 


<1.0 
1.01— 5.0 
5.01-10.0 
10.01-15.0 
15.01-25.0 


from twenty-five to one hundred fifty days, 
averaging sixty-eight days. 

At the time of discharge from the hospital 
after apparent recovery from hepatitis all but 
two men were asymptomatic, and they com- 
plained, respectively, of mild anorexia and dis- 
tress in the right upper quadrant following 
exercise. The liver was palpable in nine patients 
but in no instance more than 3 cm. below the 
right costal margin. Hepatic tenderness was 
present in three patients. Persistent mild abnor- 
mality of certain tests of hepatic function was not 
uncommon. Thus increases above normal in the 
total serum bilirubin were found in ten pa- 
tients, and the one minute direct serum bilirubin 
was increased above normal in twenty-five pa- 
tients. The cephalin-cholesterol flocculation test 
was still positive in three patients and the thymol 
turbidity test was abnormal in twenty-five pa- 
tients. In only three patients was the excretion of 
bromsulphalein impaired, and one patient had 
bilirubinuria. The abnormalities in hepatic 
function were mild in all instances (with the pos- 
sible exception of retention of bromsulphalein in 
the amount of 11 per cent in one man) and were 
not considered to be of an order of magnitude 
sufficient to contraindicate discharge from the 
hospital. 

Following discharge from the hospital these 
patients continued on duty in Germany and 
were readmitted to the Hepatitis Center twenty- 


| 

| 
| 28 | 35.4 
| 20 L254 

| 19 
10 | 12.7 
| 

‘ 
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two to thirty-three months after recovery for 
re-evaluation. The only criterion for selection 
of patients for re-examination was their avail- 
ability. Histories were taken with particular 
attention to general health, recurrence of 
jaundice, amounts of alcohol consumed. known 
exposure to hepatotoxins and to symptoms 
usually associated with hepatic disease. Com- 
plete physical examinations were performed and 
appropriate laboratory tests were done to 
evaluate the general health of the patients. The 
following determinations were made to aid in the 
assessment of hepatic function: total and one 
minute direct serum bilirubin, '° bromsulphalein 
excretion, thymol turbidity, cephalin-choles- 
terol flocculation"* and urinary bilirubin." 

Biopsies of the liver were made in forty pa- 
tients, utilizing a Vim-Silverman needle. The 
tissue was fixed in Carnoy’s solution, embedded 
in paraffin and cut at about 5 micra. The sec- 
tions were stained with hematoxylin and eosin, 
Masson’s trichrome, and for reticulum according 
to Gomori’s modification of the Bielschowsky 
stain. In selected cases the Romeis’ modification 
of the Bauer-Feulgen method for the demonstra- 
tion of glycogen was employed All sections were 
studied by one of us (H. S.) as unknowns. Histo- 
logic standards, as currently in use at the Hepatic 
Disease Registry of the Armed Forces Institute 
of Pathology, were generally followed. 

Following the re-evaluation of each patient 
the record of the initial hospitalization for 
hepatitis was reviewed and compared with the 
current findings. 


RESULTS 


At the time of re-examination twenty-two to 
thirty-three months after their discharge from 
the initial period of hospitalization for hepatitis, 
it was found that all the men had been able to do 
full duty and, with the exception of intercurrent 
infections, had apparently enjoyed good health. 
Three men complained of having had frequent 
infections of the upper respiratory tract; two 
had been treated for lues; two others had had 
measles and malaria, respectively. Two men 
stated that they had had conjunctival icterus for a 
short time on one occasion. None of them had 
had any known exposure to hepatotoxins. All 
but five men admitted drinking some alcoholic 
beverage daily, and eighteen of them consumed 
large amounts regularly. Alterations in weight 
during the interim period were uncommon but 
three men claimed losses of 10, 16 and 22 pounds, 


respectively, while four men stated they had 
gained 5, 10, 15 and 15 pounds, respectively. 
General physical inspection revealed all but 
two men to be in apparently good condition and 
these two were regarded as being poorly devel- 
oped and undernourished. 


TABLE II 
COMPARISON OF THE INCIDENCE OF SYMPTOMS, SIGNS AND 
ABNORMAL TESTS OF HEPATIC FUNCTION IN EIGHTY 
PATIENTS * 


No. of Patients 


At At Re- 
Discharge | examina- 
from tion 22-23 
Hepatitis | Months 
Center f Later 


Symptoms, Signs and Tests 


Abdominal distress 
Anorexia 

Easy fatigue 

Palpable liver 

Hepatic tenderness 

Spider angiomas 

Palpable spleen 

Total serum bilirubin > 1.0 


1’ direct serum bilirubin > 0.2 
mg. %t 
Cephalin flocculation > 1 +.. 


Thymol turbidity > 5 unitsf{. . 
Bromsulphalein retention 


Bilirubinuria 


* Data collected at the time of discharge from the 
Hepatitis Center and at the time of re-examination 
twenty-two to thirty-three months later. 

t+ The records of the initial hospitalization at the 
Hepatitis Center were not available for one patient; 
the data in this column were obtained from 79 records. 

{ Upper limit of normal for this determination in the 
Hepatitis Center. 

§ Forty-five minutes after the intravenous injection 
of 5 mg. dye/kg. body weight. 


It was of interest, however, that in response to 
questions and physical and laboratory examina- 
tions more specifically related to hepatic disease, 
forty-six of eighty men had complaints, physical 
signs or mild abnormalities of hepatic function 
(singly or in combination) which might serve 
to call attention to the possibility of disease 
of the liver. In Table m the findings at re- 
examination are compared with those at the 
time of discharge from the initial hospitalization. 
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Symptoms. Twenty-two men complained of 
having had varying degrees of one or more of the 
following symptoms: distress in the right upper 
quadrant, anorexia or easy fatigability. The 
most frequent symptom was distress in the right 
upper quadrant which had occurred in nineteen 
patients; anorexia had been present in eleven 
patients. Seven men claimed considerably 
diminished tolerance for exercise. These symp- 
toms were mild, intermittent and usually asso- 
ciated with excessive fatigue but occasionally 
were also associated with the ingestion of fatty 
foods or excessive amounts of alcoholic beverages. 

Signs. In twenty patients the liver was 
palpable and/or tender; in four of these spider 
angiomas were found in the usual locations and 
in one of them splenomegaly was present. The 
most commonly occurring sign was a palpable 
liver which was found in fifteen patients, al- 
though in no instance was it more than 3 cm. 
below the costal margin. Hepatic tenderness 
occurred in ten men. 

Hepatic Function. Abnormalities in the results 
of tests of hepatic function were not uncommon, 
although they were mild in all instances. Twenty- 
four patients had one abnormal test of function 
and two others had two abnormal tests. The most 
commonly found abnormal tests were the thymol 
turbidity and the bromsulphalein excretion 
tests, each occurring in thirteen patients. Only 
two men had abnormal amounts of total serum 
bilirubin and these were 1.04 mg. per cent and 
1.37 mg. per cent, respectively. In Figure 1 are 
compared the abnormal results of certain tests 
of hepatic function found at re-examination 
and at the time of discharge from the initial 
hospitalization. 

Biopsies. None of the forty patients in whom 
biopsy was performed had any histologic evi- 
dence of incipient or fully developed cirrhosis, of 
chronic progressive hepatitis or even of signifi- 
cant scarring of the liver. The sections from 
thirty-four patients were either normal or 
exhibited such slight alterations that they could 
not be distinguished from sections obtained from 
control cases selected at random and having no 
known hepatic disease. When present, these 
changes consisted of minimal degrees of the 
following: increase in the reactive pleomorphism 
of the hepatic cells; fatty vacuolization of hepatic 
cells; increase of the thickness and number of 
collagenous fibers in the wall of the central 
veins and in the periportal fields; a scattering of 
lymphocytes and monocytic cells in the region of 
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783 
the periportal spaces; slight prominence of the 
bile ducts and sinusoidal lining cells; and occa- 
sional minute focal infiltrations of mononuclear 
cells. Not all of these changes were present in any 
one Case. 

The remaining six patients had somewhat 


O=At discharge from Ist. admission. 
@=At reexamination 22-33 months later. 
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Fic. 1. Number of patients with abnormal tests of 

hepatic function at discharge from first admission and 

at re-examination twenty-two to thirty-three months 
later. 
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more evident, though still mild, changes as mani- 
fested by the following findings. A moderate 
degree of thickening of the wall of some central 
veins and slight increase in connective tissue 
fibrils in the periportal spaces were found in two 
patients, one of whom also had minute scattered 
areas of focal necrosis with mononuclear cellular 
infiltration. The other four patients had a 
moderate degree of fatty vacuolization of the 
hepatic cells, and one of these also had tiny 
scattered areas of focal necrosis infiltrated with 
round cells. It is impossible (in the present state 
of knowledge) to attribute these findings un- 
equivocally to the attack of hepatitis these pa- 
tients had had two to three years previously, and 
actually the degree of alterations seen was so 
mild as to be of no particular significance in our 
experience. 

Relationships of Various Findings. In Table 1 
are summarized certain pertinent data concern- 
ing the relationship of various abnormal findings. 
It is evident that the simultaneous occurrence of 
symptoms, signs and abnormal tests of hepatic 
function was rare and only four of the eighty 
patients had defects in all three categories. In 
addition, there was little relationship between 
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the presence of symptoms or signs and abnormal 
tests of hepatic function. 

Of twenty-two patients with an interim history 
of anorexia, easy fatigue or pain in the right 
upper quadrant, only six had abnormal tests of 
function. In these the deflections from normal 


TABLE I 
CORRELATION OF THE INCIDENCE OF SYMPTOMS, SIGNS AND 
HEPATIC DYSFUNCTION IN FORTY-SIX PATIENTS EXAMINED 
TWENTY-TWO TO THIRTY-THREE MONTHS AFTER 
APPARENT RECOVERY FROM VIRAL HEPATITIS 


No. 


Findings 


| Patients | Biopsies * 


Symptoms: (22) 
Without other findings......... 
With signs 
With hepatic dysfunction 
With signs and hepatic 

dysfunction 

Signs: 

Without other findings 

With symptoms 

With hepatic dysfunction...... . 

With symptoms and hepatic 
dysfunction 

Hepatic dysfunction: 

Without other findings......... 


* Number of patients in whom biopsies of the liver 
were done. 


were mild; five patients had thymol turbidity 
tests measuring from 6 to 7 units and one patient 
had 7 per cent retention of intravenously ad- 
ministered bromsulphalein. 

Likewise, abnormal tests of hepatic function 
were obtained in only eight of the twenty men 
with one or more of the following signs: palpable 
liver, hepatic tenderness, spider angiomas and 
splenomegaly. Two men had serum bilirubins 
just above 1 mg. per cent; two had abnormal 
retention of bromsulphalein in amounts of 7 and 
7.5 per cent, respectively; four men had thymol 
turbidity tests measuring from 6 to 6.5 units and 
one of these also had retention of bromsulphalein 
in amount of 8 per cent. It is of interest, how- 
ever, that the liver was palpable in seven of 
these eight men. 

There was also no apparent correlation be- 


tween the occurrence of symptoms, signs or 
hepatic functional disturbance and the histologic 
appearance of the liver in the patients studied. 
Thirty of the forty biopsies made were in pa- 
tients with symptoms, signs or mild functional 
abnormalities. Thus an adequate opportunity 
was available to compare the histologic appear- 
ance of the liver and the incidence of these other 
phenomena. Even among the six men who were 
differentiated from the others by slightly notice- 
able histologic alterations, only three had had 
intermittent anorexia and palpable liver; two of 
these had mild deflections of hepatic function 
(thymol turbidity 6.5 units and retention of 
bromsulphalein 7 per cent). 

Relationship of Findings at the End of Initial 
Hospitalization and at Re-examination. ‘The com- 
parison of the findings at re-examination with 
those originally recorded at discharge from the 
hospital after presumed recovery from hepatitis 
is of interest. (Table nu.) It is apparent that the 
incidence of subjective manifestations of abdomi- 
nal distress, anorexia and easy fatigue increased 
considerably during the interval between the 
termination of initial hospitalization and subse- 
quent re-examination. In addition, while the 
number of patients with palpable liver increased 
somewhat, the number with hepatic tenderness 
was augmented to a far greater degree. In 
contrast, the results of hepatic functional tests, 
with the exception of the bromsulphalein 
excretion test, showed sharp improvement. 
(Fig. 1.) 

Of particular interest were the alterations in 
metabolism of bilirubin which had occurred 
during the interval between apparent recovery 
and re-examination. Nine of the ten patients 
who had abnormal amounts of total serum 
bilirubin at initial discharge had normal 
amounts at re-examination. One man _ had 
essentially the same amount (1.34 mg. per cent) 
as had been present two years previously, and 
another patient had an increase (1.04 mg. per 
cent) from the normal amount (0.24 mg. per 
cent) found at discharge from the initial hospital- 
ization. The twenty-five patients who had had 
abnormal one minute direct serum bilirubjns at 
initial discharge had normal amounts when re- 
examined two to three years later. Of particular 
interest, however, was the fact that in the greater 
majority of patients there had also been reduc- 
tions in amount of both types of serum bilirubin 
even when the amount found at initial discharge 
from the hospital had been within the normal 
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range. Thus the total serum bilirubin measured 
less than 1 mg. per cent in sixty-nine patients at 
the time of discharge from the original hospital- 
ization. At re-examination fifty-eight men had 
further decreases in amounts, two were the same, 
and nine had increases but still remaining less 


than 1 mg. per cent (with the exception of one 
patient). (Fig. 2.) Likewise, the one minute direct 
serum bilirubin measured 0.2 mg. per cent or 
less in fifty-four patients at the time of discharge 
from the original hospitalization. At re-examina- 
tion forty-nine men had further decreases in 


| 
| Wl 


Fic. 2. Amounts of total serum bilirubin found at two examinations of seventy-nine 
patients. The top of each black bar represents the amount of serum bilirubin at 
discharge from initial hospitalization, and the bottom of each black bar repre- 
sents the amount found at re-examination twenty-two to thirty-three months 
later in the same patient. The black dots represent patients whose amounts of 
serum bilirubin were the same at both examinations. The cross-hatched bars 
represent patients whose serum bilirubin increased between the two times of 
examination. The bottom line of each cross-hatched bar represents the amount 
found at discharge from initial hospitalization, and the top of each bar repre- 
sents the amount found at re-examination in the same patient. 


TOTAL BILIRUBIN 
mg. /100 mi. Serum 


' DIRECT BILIRUBIN 
mg-/100 mi. Serum 


Fic. 3. Amounts of one minute direct serum bilirubin found at two examina- 
tions of seventy-nine patients. The top of each d/ack bar represents the amount 
of serum bilirubin at discharge from initial hospitalization, and the bottom of 
each black bar represents the amount found at re-examination twenty-two to 
thirty-three months later in the same patient. The cross-hatched bars repre- 
sent patients whose serum bilirubin increased between the two times of ex- 
amination. The bottom line of each cross-hatched bar represents the amount 
found at discharge from initial hospitalization, and the top of each bar repre- 
sents the amount found at re-examination in the same patient. 
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of seventy-nine men (78.5 per cent) had total 
serum bilirubins over 0.5 mg. per cent at initial 
discharge from the hospital, while at re-examina- 
tion fifty-three of seventy-nine (67.1 per cent) 


amounts and five had increases but still not in 
excess of 0.2 mg. per cent.* (Fig. 3.) 

In Tables tv and v the amounts of total and 
one minute direct serum bilirubin found at both 


TABLE IV 
RELATIONSHIP OF AMOUNTS OF TOTAL SERUM BILIRUBIN FOUND IN SEVENTY-NINE PATIENTS AT DISCHARGE 
FROM FIRST HOSPITALIZATION AND AT RE-EXAMINATION TWENTY-TWO TO THIRTY-THREE 
MONTHS LATER 


Total Serum 


Total Serum Bilirubin at Discharge from First Admission (mg. %) 


Bilirubin at 
Re-examination 


(mg. %) 0.20 and 


under 


0.21-0.40 | 0.41—0.60 | 0.61—0.80 | 0.81—1.00 | 1.01—1.20 | 1.21—1.40 


1.41 and 
over 


“ First admission, 0.16 
» First admission, 0.46 
© Recheck, 1.04 
4 Recheck, 1.34 


TABLE V 
RELATIONSHIP OF AMOUNTS OF ONE MINUTE DIRECT SERUM BILIRUBIN FOUND IN SEVENTY-NINE PATIENTS 
AT DISCHARGE FROM FIRST HOSPITALIZATION AND AT RE-EXAMINATION TWENTY-TWO TO 
THIRTY-THREE MONTHS LATER 


One Minute Direct 
Serum Bilirubin 


One Minute Direct Serum Bilirubin at Discharge from First Admission (mg. %) 


at Re-examination | 


(mg. %) 


| 


0.06—0.10 | 0.11—0.15 | 0.16—0.20 | 0.21-0.25 | 0.26—0.30 | 0.31—0.35 | 0.36—0.40 | Over 0.40 


| 


First admission, 0.65 


times of examination are plotted in such a way as 
to indicate the alterations which had occurred at 
various levels. It is of interest that sixty-two 


* In both cases the difference between the number of 
increases and the number of decreases was highly signif- 
icant with a probability of chi-square considerably less 
than 0.001. Also in both total and one minute direct 
serum bilirubins, the observed mean decreases differed 
significantly from zero with a probability of ‘‘t’” con- 
eiderably less than 0.001. (Total serum bilirubin: Mean 


had total serum bilirubins less than 0.5 mg. per 
cent. Likewise, while seventy of seventy-nine 
men (88.6 per cent) had one minute direct 


change = 0.19 mg. per cent; standard deviation = 0.24 
mg. per cent; t = 6.55 with 68 degrees of freedom. One 
minute direct serum bilirubin: Mean change = 0.07 mg. 
per cent; standard deviation = 0.047 mg. per cent; 
t = 10.62 with 53 degrees of freedom.) (The statistical 
analyses were performed by Dr. Hyman Menduke.) 
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serum bilirubins greater than 0.1 mg. per cent at 
discharge from the hospital originally, seventy- 
seven (97.5 per cent) of them had less than 0.1 
mg. per cent at re-examination. 

Although there was no apparent correlation 
between the presence of subjective findings at the 
two examinations, there was a closer relationship 
between the objective findings (with the excep- 
tion of the bromsulphalein excretion tests). Five 
of the fifteen patients with palpable liver at re- 
check had had a palpable liver two to three 
years before; and eight of thirteen patients with 
abnormal thymol turbidity tests at recheck had 
had abnormal tests, although in greater degree, 
two to three years before. Two of the thirteen 
men with impaired excretion of bromsulphalein 
had had abnormal tests at original discharge 
from the hospital. 

An attempt to demonstrate a relationship 
between the incidence of abnormalities at re- 
examination and the original severity of disease 
as defined by degree of hyperbilirubinemia and 
length of hospitalization was unsuccessful. 
Thirty of the forty-six (65.2 per cent) patients 
with signs, symptoms or hepatic dysfunction had 
had serum bilirubins greater than 5 mg. per cent 
as compared with the fact that 61.6 per cent of 
the whole group had originally had serum 
bilirubins in excess of 5 mg. per cent. Only 
twenty-two of the forty-six patients with some 
abnormality at re-examination had had periods 
of original hospitalization in excess of the aver- 
age period of sixty-eight days. 

In addition, an effort to reveal a relationship 
between the recurrence of jaundice or the con- 
sumption of alcohol during the interim period 
and the presence of positive findings at re- 
examination was unsuccessful. The two patients 
who had a history of recurrent jaundice were 
normal physically and functionally. Occasional 
patients had experienced anorexia or abdominal 
distress after ingestion of excessive amounts of 
alcoholic beverages. Although all but five men 
drank some alcoholic beverage daily, eighteen 
could be classified as regular heavy drinkers. 
Of these only three had palpable or tender livers, 
and five had mild abnormalities of functional 
tests including four with positive thymol tur- 
bidity tests and one with impairment of brom- 
sulphalein excretion. Eight of the eighteen men 
who drank heavily had biopsies of the liver made 
and, of these, two were among the group who 
had a moderate amount of fatty infiltration of 
the liver. 
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COMMENTS 


The data presented in this study indicate that 
the occurrence of symptoms, signs or slight 
abnormalities of hepatic function was not un- 
common in young soldiers when they were re- 
examined approximately two to three years after 
recovery from viral hepatitis even though they 
had been in apparently good health and able to 
do full duty throughout the interim period. 
However, the lack of correlation between the 
occurrence of complaints and objective findings, 
as well as their mild character, makes it impos- 
sible to interpret the significance of the fact 
that as many as forty-six of the eighty men in 
question had deflections from normal at the 
time of re-examination. The disparity between 
subjective and objective findings suggests that 
(1) the men were either overly zealous in re- 
porting minor complaints, or (2) the functional 
studies made were insufficiently refined to meas- 
ure the subtler alterations which the complaints 
manifested, or (3) the various abnormalities 
found were, in general, too mild to be regarded 
as significant. In the light of present knowledge 
it is impossible to be sure which one or which 
combination of these possibilities is true; how- 
ever, it is quite apparent that there was insufh- 
cient evidence in any case to justify the diagnosis 
of chronic hepatitis. In support of this is the 
fact that significant scarring of the liver was not 
found in any of the forty patients in whom 
biopsy was performed even though thirty of them 
had symptoms, signs or abnormal functional 
tests. 

The lack of correlation between the incidence 
of subjective and objective findings in patients 
who have recovered from viral hepatitis has been 
récorded”!*—!7 and mild histologic alterations 
similar to those found in our patients have been 
previously described by others.'*'*:!° The data 
reported here lend further support to the concept 
that it is impossible to predict the functional 
status or the histologic appearance of the liver 
on the basis of whether the liver is palpable 
or hepatic tenderness or symptoms are present. 
Conversely, it is also impossible to predict from 
the mild deflections of hepatic function de- 
scribed here whether histologic alterations of the 
liver or symptoms and signs suggestive of hepatic 
disease are likely to be found. 

The difficulty of interpreting the mild ab- 
normalities of hepatic functional tests found in 
twenty-six men has been emphasized. Similar 
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slight increases above normal of thymol turbidity 
and retention of bromsulphalein were also 
described by Gardner et al.* in similarly treated 
patients six to twelve months after recovery from 
hepatitis. Whether the alterations in proteins, 
which such increases in thymol turbidity re- 
flect, represent in some patients the persistence 
of circulating antibody or possibly of virus is 
undetermined. However, it is unlikely that they 
represented in these men evidence of continuing 
hepatic disease. The slight impairment of excre- 
tion of bromsulphalein which occurred in thir- 
teen men is of particular interest since this test of 
hepatic function is generally regarded as one of 
the more reliable indications of residual hepatic 
dysfunction. Yet review of the records indicates 
that with one possible exception the abnormality 
was so mild as to be regarded as probably of little 
significance and apparently was compatible in 
all cases with full activity. The occasional asso- 
ciation of severe functional derangement with 
meager morphologic alterations in the liver has 
been emphasized”? and, conversely, the occur- 
rence of widespread histologic changes without 
evidence of functional impairment is well known. 
However, the fact that a goodly percentage of the 
patients with abnormal tests (six with positive 
thymol turbidity tests and ten with abnormal 
bromsulphalein excretion tests) had had biopsy 
of the liver performed without revealing any 
significant histologic alteration supports the 
concept that the mild deflections described here 
were not of any particular clinical importance. 

It was of special interest that a majority of men 
tested at the time of re-examination had con- 
siderable reductions in amounts of one minute 
direct and total serum bilirubin when compared 
with the amounts found at discharge from the 
original hospitalization two to three years earlier, 
even when the amounts found at discharge had 
been within normal limits. It is evident that 
even though the amount of bilirubin in the 
serum is within the normal range at a point 
where recovery from hepatitis is believed to be 
complete, it may not represent the normal 
amount for the individual before he became ill. 
This is in keeping with previous observations 
indicating that the capacity for excretion of 
bilirubin is among the more delicate tests of 
hepatic function and that hyperbilirubinemia 
may persist for along time following hepatitis.?!~?* 

The data presented in this study support pre- 
vious observations in Germany’’® that activity in 
excess of that usually prescribed in the treat- 


ment of patients with viral hepatitis apparently 
need not prolong the course of disease or inhibit 
sustained recovery. In addition, there was noth- 
ing to suggest that excessive indulgence in 
alcohol, intercurrent infections or recurrence of 
jaundice during the period of approximately two 
to three years after recovery had any untoward 
effect. The results of these follow-up examina- 
tions are in agreement with earlier reports of 
follow-up six to twelve months after recovery 
in groups of similarly treated patients.” These 
findings are further supported by the results of 
recent carefully controlled studies from the 
Hepatitis Center of the U. S. Armed Forces in 
Japan where it was shown that allowing men out 
of bed for most of the time from the first day of 
hospitalization for hepatitis did not prolong the 
course of disease.** That a less conservative 
regimen of therapy for young adults with viral 
hepatitis is not associated with any apparent ill 
effects is in accord with the experience in treat- 
ment of the disease in children to whom less 
stringent rules of therapy have usually been 
applied. 


SUMMARY 


1. Eighty patients, presumably recovered 
from viral hepatitis, were re-examined twenty- 
two to thirty-three months later. 

2. Although forty-six patients had symptoms, 
signs or abnormalities of hepatic function, these 
alterations were mild and compatible with good 
health and full activity. 

3. The lack of correlation between the oc- 
currence of subjective and objective findings, as 
well as their mildness, made it impossible to 
assign them any clinical significance. Biopsies 
made in forty of these patients revealed no 
evidence of significant scarring of the liver. 

4. There was no apparent relationship be- 
tween the original severity of hepatitis or the 
experiences of the patients in the intervening 
period and the findings at re-examination. 

5. The failure to find any significant evidence 
of residual hepatic disease in these patients lends 
further support to the concept that activity far in 
excess of that usually prescribed in acute 
hepatitis did not inhibit sustained recovery in the 
patients described here. 


REFERENCES 


1. Kunke_, H. G. and Lassy, D. H. Chronic liver 
disease following infectious hepatitis. u. Cirrhosis 
of the liver. Ann. Int. Med., 32: 433, 1950. 


AMERICAN JOURNAL OF MEDICINE 


| 
| 
| 
q 
| 
i 
\ 
i 
. i 
i 
~ 
i 


Physical Activity and Recovery from Hepatitis—wNelson et al. 789 


. Post, J., Gevuis, S. and LinpeENAvuER, H. J. Studies 


on the sequelae of acute infectious hepatitis. 
Ann. Int. Med., 33: 1378, 1950. 

. SHERLOCK, S. Post-hepatitis cirrhosis. Lancet, 1: 817, 
1948. 

. BARKER, M. H., Capps, R. B. and ALLEN, F. W. 
Acute infectious hepatitis in the Mediterranean 
Theater. J. A. M. A., 128: 997, 1945. 

. BARKER, M. H., Capps, R. B. and ALLEN, F. W. 
Chronic hepatitis in the Mediterranean Theater. A 
new clinical syndrome. J. A. M. A., 129: 653, 
1945. 

. Havens, W. P., Jr. The military importance of viral 
hepatitis. U. S. Armed Forces M. J., 3: 1013, 1952. 
. Swirt, W. E., JR., GARDNER, H. T., Moore, D. J., 
STREITFELD, F. H. and Havens, W. P., Jr. Clinical 
course of viral hepatitis and the effect of exercise 
during convalescence. Am. J. Med., 8: 614, 1950. 
. GaRpDNER, H. T., Rovetstap, R. A., Moore, D. J., 
STREITFELD, F. H. and KNow.ton, M. Hepatitis 
among American occupation troops in Germany: 
a follow-up study with particular reference to 
interim alcohol and physical activity. Ann. Int. 
Med., 30: 1009, 1949. 

. Swirt, W. E., Jr. Unpublished data. 

. Ducct, H. and Watson, C. J. The quantitative 
determination of the serum bilirubin with special 
reference to the prompt-reacting and the chloro- 
form-soluble types. J. Lab. & Clin. Med., 30: 293, 
1945. 

. Mateer, J. G., Bartz, J. I., Marion, D. F. and 
MacMitian, J. M. Liver function tests. A general 
evaluation of liver function tests, and an appraisal 
of the comparative sensitivity and reliability of 
the newer tests, with particular emphasis on the 
cephalin-cholesterol flocculation test, the in- 
travenous hippuric acid test and an improved 


bromsulphalein test with a new normal standard. 


J. A. M. A., 121: 723, 1943. 

. Macracan, N. F. Thymol turbidity test; new 
indicator of liver dysfunction. Nature, 154: 670, 
1944. 

. Hancer, F. M. Serological differentiation of 
obstructive from hepatogenous jaundice by floccu- 


JUNE, 1954 


lation of cephalin-cholesterol emulsions. J. Clin. 
Investigation, 18: 261, 1939. 

. Hawkinson, V., Watson, C. J. and Turner, R. H. 
A modification of Harrison’s test for bilirubin in 
the urine especially suited for mass and serial 
usage. J. A. M. A., 129: 514, 1945. 


. Caravati, C. M. Posthepatitis syndrome. South. M. 


J., 37; 251, 1944, 


. SHERLOCK, S. and Watsue, V. The post-hepatitis 


syndrome. Lancet, 2: 482, 1946. 


. Kratskin, G. and Rappaport, E. M. Late residuals 


in presumably cured acute infectious hepatitis. 
Ann. Int. Med., 26: 13, 1947. 


. J. H., J. and SHERLOCK, S. P. V. 


Pathology of acute hepatitis. Lancet, 2: 402, 1943. 


. Hutt, H. “Cholemie simple familiale’’ (Gilbert) 


and posthepatitic states without fibrosis of the liver. 
Acta med. Scandinav., Suppl., 138: 244, 1950. 


. Watson, C. J. and Horrsaver, F. W. The problem 


of prolonged hepatitis with particular reference to 
the cholangiolitic type and to the development of 
cholangiolitic cirrhosis of the liver. Ann. Int. Med., 
25: 195, 1946. 


. KornBerc, A. Latent liver disease in persons re- 


covered from catarrhal jaundice and in otherwise 
normal medical students as revealed by the bili- 
rubin excretion test. J. Clin. Investigation, 21: 299, 
1942. 


. ALTSCHULE, M. D. and GiLuican, D. R. Chronic 


latent hepatitis following catarrhal jaundice. 
New England J. Med., 231: 315, 1944. 


. KunKEL, H. G., Lappy, D. H. and Hoacuianp, C. L. 


Chronic liver disease following infectious hepatitis. 
1. Abnormal convalescence from initial attack. 
Ann. Int. Med., 27: 202, 1947. 


. CHALMERS, T. C., EckHARDT, R. D., REYNOLDs, 


W. E., CiGArROA, J. G., DEANE, N., REIFENSTEIN, 
R. W. and Situ, C. W. The relative effects of 
strict bed rest and dietary components in the 
treatment of acute infectious hepatitis, p. 14. 
(Abst.) Program, 45th Annual Meeting, Am. Soc. 
Clin. Invest., May 4, 1953. 


7 
14 
3 
4 
| 
2 
2 
2 
if 
2 
12 
13 
, 


The Nickerson-Kveim Reaction 


in Sarcoidosis 


Louis E. Sm_tzBAcH, M.D. and JosEPpH C. EHRLICH, M.D. 
New York, New York 


nN the last seven years we have had oppor- 

tunity to perform the Nickerson-Kveim 

intracutaneous test for sarcoidosis on 571 
occasions in 200 patients, with biopsy of the test 
area as an obligatory part of the procedure. 
About three-fourths of the patients had sar- 
coidosis or were suspected of having it; the 
remainder had other diseases and served as 
“controls.” Eighty-six per cent of our biopsy- 
confirmed patients had a histologically positive 
reaction. Our experience thus supports the 
diagnostic usefulness of the test. 

Sarcoidosis is ordinarily diagnosed by match- 
ing a set of clinical and laboratory findings with 
a characteristic histolopathologic structure—the 
epithelioid-cell, non-caseating tubercle. In a 
typical case the diagnosis is not difficult to make. 

Often the patient first comes under observa- 
tion because a chest-survey roentgenogram 
reveals bilateral hilar lymph node enlargement, 
with or without disseminated pulmonary lesions. 
Usually there are no symptoms. Further investi- 
gation may disclose peripheral lymph node 
enlargement, uveitis, cutaneous lesions including 
erythema nodosum, joint swelling, parotid 
swelling or hepatosplenomegaly. Symptoms 
arising from those disturbances may also serve at 
times as the initial lead to the diagnosis: For 
example, blurring of vision, “mumps,” “‘rheu- 
matism,”’ etc. If the tuberculin test is negative or 
weakly positive, and the serum globulin level is 
elevated, the likelihood of sarcoidosis is con- 
siderably strengthened. 

In order to confirm the diagnosis a peripheral 
lymph node or a cutaneous lesion usually is 
excised. If the pathologist finds non-caseating 
tubercles studding the tissues, he will report the 
findings to be compatible with those seen in 
sarcoidosis. Stains for bacteria and fungi do not 


reveal any, and culture for tubercle bacilli 
is sterile. 

Neither the clinical nor the histologic mani- 
festations of sarcoidosis are pathognomonic. 
Epithelioid-cell tubercles without caseation oc- 
cur in many granulomatous conditions of known 
etiology: tuberculosis, leprosy, histoplasmosis, 
brucellosis and berylliosis, among others. Yet 
time and study will often show that the patient 
is not suffering from any of these. The clinical 
developments, especially the unusual constella- 
tion of organ involvement and, eventually, the 
necropsy findings are apt to indicate that the 
patient has had sarcoidosis. 

However, in at least half the patients referred 
to The Mount Sinai Hospital Sarcoidosis Clinic 
the clinical features were not classical, or else 
tissue suitable for biopsy was not available. 


‘When biopsies were made, the tissues likely 


as not showed little and were considered 
non-diagnostic. 

It is for such atypical and undiagnosed cases in 
particular that the cutaneous test first proposed 
by Williams and Nickerson in 1935! has found 
application. These workers used a saline suspen- 
sion of cutaneous sarcoid tissue to test four 
patients in whom the diagnosis of sarcoidosis 
had been made. They obtained evanescent 
reaction papules which lasted about a week and 
which they considered to be positive responses. 
In retrospect, reactions of such nature are now 
considered equivocal because of the brief dura- 
tion of the reaction. Negative results were ob- 
tained in four control patients. 

In 1939 Nickerson, using a suspension of 
sarcoid-involved spleen, put the test on a firmer 
basis by excising a portion of the test area after 
some time and noting a sarcoid-like granuloma 
at the injection site.? He found that the test was 


* From the Departments of Medicine and Microbiology of the Mount Sinai Hospital, New York, N. Y. and the 
Department of Laboratories, Lebanon Hospital, Bronx, N. Y. Support for this study was received from the General 
Research Fund of The Mount Sinai Hospital and from the Aaron W. Davis Foundation. 


AMERICAN JOURNAL OF MEDICINE 


O 
79 
; 


Nickerson-Kveim Reaction in Sarcoidosis—Stltzbach, Ehrlich 791 


positive in 65 to 75 per cent of patients who had 
either active or regressive sarcoidosis. In 1941 
Kveim,* unaware of Nickerson’s work, devised 
the same test and confirmed the presence of the 
granuloma at the test sites after four weeks. He 
found the test positive in twelve of thirteen 
sarcoidosis patients. Later reports including 
larger groups of patients confirmed the value of 
the test.4~® 


METHODS 


Preparation of Test Material. Testing suspen- 
sions are prepared from human sarcoid tissue, 
usually lymph nodes or spleen. The material is 
processed by the method used for making Frei 
antigen. Under sterile precautions the tissue is 
thoroughly ground with ten volumes of normal 
saline. Unlike other workers, we avoided the use 
of sand in the grinding process. The larger 
tissue particles were allowed to settle and were 
discarded. 

The suspension is heated to 60°c. for one hour 
on two successive days. Aerobic and anaerobic 
cultures are made to test for sterility. A preserva- 
tive is added and the suspensions are stored in 
rubber-capped vials at 4°c. 

Control portions of the sarcoid tissue are sub- 
mitted for histologic examination and acid-fast 
stains. Guinea pig inoculation and cultures for 
fungi are also made. Throughout the processing 
care is taken to see that no cotton lint from plugs 
is introduced into the testing material. In its 
final form the suspension is milky, containing in 
its sediment the finely ground-up pulp, cellular 
débris, blood, stroma, blood vessels, nerves and 
adipose tissue. 

The test material has been found to be quite 
stable at room temperature. One suspension used 
in this study was not refrigerated and it remained 
potent for three years. The active fraction of the 
suspension is not water-soluble or ether-soluble 
and is contained in the corpuscular elements of 
the sediment.‘ It does not pass through a Seitz 
filter and is present in identifiable amounts in 
the supernatant of suspensions centrifuged at 
1,000 r.p.m. for five minutes. It is weakened but 
not destroyed by boiling.® 

We used sarcoid tissues from fifteen patients 
with active disease in preparing testing suspen- 
sions. Ten suspensions proved capable of pro- 
voking a characteristic gross and microscopic 
dermal reaction which we called “positive.” 
Five suspensions were inert. Potent suspensions 
vere made with lymph nodes in eight instances 
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and with surgically removed spleens in two. 
Three of the inert batches were made with 
lymph nodes and two with cutaneous sarcoids. 
Thirty-three tests were carried out in twenty- 
three patients during the process of demonstrat- 
ing their inactivity. 

Active suspensions were not all equally potent. 
The better suspensions evoked strong positive 
dermal reactions with a fair degree of regularity. 
With others the reactions were weak and less 
predictable. Lymph node suspensions were no 
more potent than splenic suspensions but they 
appeared to retain their potency longer. The sus- 
pensions of splenic tissue, especially as they 
grew old, tended to cause non-specific irritative 
reactions which interfered with the gross reading 
of the test and sometimes with the more impor- 
tant microscopic reading. 

Patients responded with a positive cutaneous 
reaction as readily to suspensions made with other 
patients’ tissues as to autogenous suspensions. 

Eight of ten patients who supplied tissues 
yielding potent suspensions were available for 
Nickerson-Kveim cutaneous tests. All had posi- 
tive reactions. Four patients tested with autog- 
enous suspensions also had positive responses. 
In contrast, patients whose tissues proved to be 
inert sources of test materials did not appear to 
react so readily. Four of these five could be tested 
and only one had a positive cutaneous reaction. 
A second reacted only after four separate trials, 
and the other two had negative results. When 
tissue suspensions proved to be inert they were 
inert alike to the patients who supplied them 
and to other patients. 

Control Suspensions. ‘Tests were made employ- 
ing suspensions of normal lymph nodes and 
normal spleen prepared in the same manner as 
the sarcoid tissue suspensions. Twenty-one tests 
were Carried out in nineteen patients. Some of 
the injection sites were observed for as long as 
seventy-two days before they were excised. 
Usually they were excised at four weeks. In a few 
additional instances sites injected with the 
patient’s whole blood, old tuberculin and 
coccidioidin were also examined after periods of 
four weeks. 

Technic of the Intracutaneous Test. ‘The test con- 
sists of the intradermal injection of 0.1 to 0.2 cc. 
of the suspension into the volar aspect of the 
forearm. Before the suspension is injected it 
is well shaken to disperse the sediment. The 
syringe is rinsed with fresh sterile saline solution 
to wash out cotton lint or other foreign sub- 
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Fic. 1. Gross appearance of two Nickerson-Kveim re- 
action papules four weeks after injection of a potent 
suspension of sarcoid lymph node. Each papule meas- 
ured 7 mm. Below the papules a scar of a previously 
excised test area is faintly visible. 

stances. A 24-gauge needle is used. Larger bore 
needles are unnecessary. The site of the wheal is 
marked off by measuring its distance from the 
distal crease of the wrist, an easily identifiable 
landmark. 

Gross Changes at the Injection Site. For a few 
days after the injection a local area of erythema 
is present at the test site. In the negative test this 
promptly fades, leaving only the faintly visible 
needle-puncture mark. In a positive test usually 
a red-purple papule appears in about a week or 
two and begins to grow slowly. It reaches 
maximum size in about four to six weeks when it 
attains a diameter of about 3 to 8 mm. (Fig. 1.) 
In the present series punch biopsy was usually 
performed at this time. A 4 mm. core of skin and 
subcutaneous fat was obtained for microscopic 
sections. 

If the biopsy is postponed, the papule may 
persist for months, gradually turning brown; 
then it begins to fade and shrink. 

Sometimes the papule is only 2 mm. or less in 
diameter and it may be deeply placed, barely 
projecting over the surface of the skin. Palpation 
in such cases may be more valuable than inspec- 
tion. In locating small reaction papules it is 


helpful to moisten the skin surface with a cleans- 
ing solution and to examine the injection site 
with the source of light in front of the observer. 
Very minute elevations of the cutis can then be 
detected. 

We employed two or even three suspensions in 
testing most patients. Multiple tests permitted 
evaluation of new suspensions, responses to 
which could be compared with those produced 
by suspensions of known potency injected 
simultaneously. The multiple tests also lessened 
the risk of missing small reaction nodules. 

In our series ulceration did not occur in any 
of the test areas. Some papules crusted and a few 
underwent central softening. 

Biopsy of Test Areas. We decided to per- 
form biopsies on all test areas whether or not a 
reaction papule could be seen or felt. The neces- 
sity for biopsy as part of the test was brought 
home to us by two experiences. On the one hand, 
seemingly non-reactive sites were found on 
microscopic examination to contain the full- 
blown granuloma; on the other, papules 2 mm. 
and larger yielded no granuloma and had a non- 
specific histologic appearance. The latter oc- 
curred less often. We are convinced that biopsy 
cannot be avoided. Relying on the gross read- 
ing of the test area would have led us into sub- 
stantial error. 

The time interval between the injection and 
the biopsy was four to six weeks in about 85 per 
cent of the tests in this series. Some excisions 
were made as early as five days, others as late as 
eighteen months after injection. Since reaction 
papules in exceptional cases have made their 
appearance only months or even years after 
injection,®:’ it may be that early removal of the 
test area reduces the percentage of positive 
dermal responses. However, waiting longer than 
four to six weeks for the microscopic results of the 
test would considerably reduce its practical 
value as a diagnostic agent. 

Each patient had at least one intracutaneous 
injection with an active sarcoid tissue suspension. 
Some had as many as nine tests on five separate 
occasions. We were able to test thirty-eight pa- 
tients more than once. The interval between the 
first and last test ranged from one month to six 
years. 

Estopathology of the Nickerson-Kveim Reaction. 
A detailed description of the histopathology of 
the Nickerson-Kveim cutaneous reaction will be 
published later; only a brief outline will be given 
here. 
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Fic. 2. Epithelioid cell tubercle of positive Nickerson-Kveim reaction at four 
weeks. Multinucleated giant cell of Langhans’ type at left; inflammatory infil- 
trate, chiefly lymphocytes, throughout and at periphery of tubercle. This 
tubercle was located in the mid-cutis of specimen obtained by biopsy of site of 
intradermal injection of active suspension of sarcoid spleen into a patient with 


sarcoidosis; X 350. 


A “positive” reaction is characterized by the 
production of tuberculoid granulomas resem- 
bling those of sarcoidosis. The tubercles are 
composed principally of epithelioid cells with 
occasional multinucleated giant cells of the 
Langhans type. (Fig. 2.) The immediate vicinity 
of the granuloma is usually infiltrated by 
lymphocytes; occasionally polymorphonuclear 
leukocytes, eosinophils, plasma cells and fibro- 
cytes also are present. The inflammatory 
infiltrate tends to be denser with certain suspen- 
sions. But for this admixture of the cells of 
inflammation, the positive Nickerson-Kveim 
reaction and the lesions of sarcoidosis would be 
hard to tell apart. 

The size and number of tubercles constituting 
a ‘‘positive’’ reaction varied with the patient 
tested and the suspension used. Usually the 
granulomas were numerous and compactly 
arranged (Fig. 3) but sometimes they were few 
and scattered. (Fig. 4.) 

The granulomas are found most frequently in 
the infrapapillary layer of the cutis and may 
extend into the subcutaneous adipose tissue. 
They are, for the most part, located deeper in 
the corium than the cutaneous lesions of sar- 
coidosis. (Figs. 3 and 4.) Occasionally, acellular 
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Fic. 3. Large positive Nickerson-Kveim reaction at four 
weeks. Numerous epithelioid cell granulomas occupy 
mid and lower cutis and extend into subcutaneous 
adipose layer. The papillary and infrapapillary layers 
of the cutis are free of tubercles but contain a non- 
specific inflammatory infiltrate. Low-power photo- 
micrograph of entire section of specimen obtained 
by biopsy of site of intradermal injection of active 
suspension of sarcoid spleen into a patient with 
sarcoidosis; X 34. 
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four weeks. The epithelioid cell tubercle in the lower 
cutis incorporates tubules of sweat glands. There is a 
non-specific inflammatory infiltrate around neighbor- 
ing blood vessels; X 100. 


areas occupied by amorphous or fibrillar 
acidophilic material may be present in the 
centers of the tubercles. These areas are usually 
of small size; at times, however, they may be 
fairly extensive and_ superficially resemble 
caseation necrosis. One suspension of splenic 
tissue produced, in rare instances, lesions with 
small central foci of suppuration. Putkonen often 
encountered necrosis and softening in _ his 
experiments.° 

The tuberculoid pattern of a “positive” 
Nickerson-Kveim reaction apparently begins to 
assume its characteristic form one week after 
injection and may be fairly well established in 
two weeks. For weeks and months afterward this 
pattern persists relatively unaltered. In a speci- 
men removed eighteen months after injection, 
areas of “‘hyalinosis’” resembling those which 
sometimes occur in the lesions of sarcoidosis were 
found. Schaumann bodies have not been en- 
countered in the epithelioid-cell granulomas of 
the Nickerson-Kveim reaction. Asteroids were 
seen rarely within multinucleated cells in “‘posi- 


tive” reactions and were occasionally found also 
in ‘‘negative” reactions. The cytoplasm of the 
epithelioid cells frequently appeared vacuolated. 

Biopsy of the scar several months after excision 
of the test area may show residual granulomatous 
reaction. The nodule of the “‘pos:tive’’ cutaneous 
test is, however, self-limiting in its evolution. 
Progressive cutaneous lesions were not en- 
countered after removal of the test area. Moeller 
recorded a case in which lesions at the site of the 
injection persisted for many years.’ 

Nelson® reported experiments in which sus- 
pensions of normal splenic tissue sometimes 
produced positive Nickerson-Kveim reactions in 
patients with sarcoidosis. Danbolt* could not 
confirm this finding. Suspensions of normal 
splenic tissue and suspensions prepared from 
normal lymph nodes did not produce character- 
istic epithelioid-cell granulomas in our experi- 
ments. Nor did injections of the patient’s whole 
blood, tuberculin or coccidioidin produce them 
in the few instances in which they were used. 

Non-specific Reactions. In view of the crude 
nature of the suspension used in the Nickerson- 
Kveim test, it was not surprising to find frequent 
non-specific reactions. They were encountered in 
patients in all groups and could at times be 
differentiated from positive Nickerson-Kveim 
reactions only with difficulty. 

Non-specific reactions included collections of 
histiocytes without epithelioid cells, foreign 
body granulomas whose giant cells usually 
contained cotton fibers and other foreign bodies 
and, finally, loosely packed, haphazardly ar- 
ranged epithelioid cells, few in number, with or 
without multinucleated giant cells. 

Most commonly, aggregates of lymphocytes 
were seen around dilated capillaries in the 
corium. This sometimes constituted the only 
histologic evidence of reaction to the injected 
material. 


PATIENT MATERIAL 


For purposes of analysis the patients have 
been divided into four groups as _ follows: 
(1) Those with biopsy-confirmed sarcoidosis; 
(2) ‘‘suspects” lacking tissue-biopsy verification; 
(3) those with diseases other than sarcoidosis 
and serving as “‘controls;’’ and (4) unclassified, 
or patients with granulomatous lesions asso- 
ciated with clinical findings which were inade- 
quate for a definitive diagnosis. Thus, groups 1 
and 3 comprised patients for whom a diagnosis 
either was available at the outset or became 
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available during this study. Patients in groups 2 
and 4 remained undiagnosed. 

Testing the biopsy-confirmed sarcoidosis pa- 
tients enabled us to determine the frequency with 
which a positive microscopic dermal reaction 
occurs in the disease. These patients also afforded 


It is difficult to date accurately the onset of 
sarcoidosis since the disease may be asympto- 
matic for prolonged periods. However, from 
available clinical and laboratory evidence it 
appears that the duration of illness in this group 
of patients ranged from four weeks to sixteen 


TABLE I 
DISTRIBUTION OF PATIENTS TESTED ACCORDING TO SEX, RACE AND AVERAGE AGE 


Group 


No. of 
Patients 


Sex Race | 


Average Age 


Female Negro 


Group 1: biopsy-confirmed sarcoidosis 
Group 2: sarcoidosis suspects 

Group 3: other diseases, controls 
Group 4: unclassified 


All groups: totals 


33 
17 
8 
0 


58 


us opportunities to test the potency of new tissue 
suspensions in known reactors. Study of the 
“suspects” helped us to assess the value of the 
cutaneous reaction as a diagnostic tool in 
patients not definitely diagnosed; when subse- 
quent investigation led to a diagnosis, the con- 
sistency of the test result could be gauged. 
The “control” group of patients served to 
demonstrate the frequency of “false positive’’ 
cutaneous reactions. Patients with granulo- 
matous conditions other than sarcoidosis were 
included here in order to see whether they, too, 
were responsive. 

Table 1 shows some of the characteristics of the 
200 patients in the four groups. 

Biopsy-confirmed Group. There were fifty-eight 
patients in whom biopsy confirmation of the 
diagnosis of sarcoidosis was obtained from one or 
more organs or tissues. Table 1 shows that this 
group contained almost three times as many 
female as male patients, a heavier preponder- 
ance of females than has been reported previ- 
ously. The age of the patients ranged from eleven 
to sixty years. The average age was thirty-three 
years; this was the youngest group of the four. 
This was also the only group in which Negro 
patients outnumbered white patients, thirty- 
three to twenty-five. Most of the Negroes were 
Southern-born and had migrated to the north 
ten to fifteen years before. Eight patients had 
come here more recently from Puerto Rico, four 
white and four Negro. 
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years. Twenty-two patients were ill for less than 
six months. At the other extreme, there were 
five patients whose illness dated back more than 
five years. 

In fifty cases in this group the disease process 
was florid and progressive at the time of cuta- 
neous testing. In the remaining eight it was 
regressing or approaching the end-stages of heal- 
ing and scarring Many of the patients were 
disabled by their illness. Five died during the 
course of the study. Three were examined at 
necropsy. 

Table m1 lists the sites of clinical involvement 
and the origin of the tissue and organ biopsy 
material. All excised or aspirated tissues showed 
characteristic epithelioid-cell tuberculoid granu- 
lomas. In some, areas of hyalinization were noted. 
Usually the organ biopsy was carried out a short 
time before or at about the same time as the 
cutaneous test. 

Only six of the fifty-eight patients were sensi- 
tive to tuberculin; the remaining fifty-two, or 90 
per cent, reacted weakly or not at all. Thus four 
patients were sensitive to a dilution of 1: 10,000 
of O. T. and two patients responded to a dilution 
of 1:1,000. Sixteen reacted only to a dilution of 
1:100 and thirty-six did not react at all. 

Serum globulin determinations were available 
for fifty-four patients. Thirty patients had a level 
of 3.5 gm. per cent or above. The level of the 
serum calcium was determined in twenty-one 


| | 
Male | 
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patients. Ten had values of 11.0 mg. per cent or 
higher. 

Sarcoidosis Suspects. The sarcoidosis suspects 
numbered eighty. About half of them came 
under suspicion on discovery of some abnormal- 
ity in a chest roentgenogram made in mass 


TABLE II 
CLINICAL INVOLVEMENT OF ORGANS IN GROUP ONE 
(BIOPSY-CONFIRMED SARCOIDOSIS), FIFTY-EIGHT 
PATIENTS 


No. with 
| Tissue Biopsy 
Confirmation 


| No. with 
Involvement at 
Designated Site | 


Site of 
Involvement * 


Lymph nodes:.... .| 42 
peripheral 41 
mediastinal 
mesenteric 


| 


* Miscellaneous sites: joints—6, no biopsy; subcuta- 
neous tissue—5, 4 biopsies; kidney—5, 2 at necropsy; 
central nervous system—3, bo biopsy; bone—3, no biopsy 
bronchus—2, 1 biopsy and 1 at necropsy; mucous mem- 
branes—2, 1 biopsy; lacrimal glands—2, 1 biopsy; 
submaxillary gland—1, no biopsy; uterus—1, 1 biopsy. 


surveys or during a periodic health examination. 
These patients had bilaterally enlarged mediasti- 
nal lymph nodes with or without pulmonary 
nodulation or infiltration. Most of them had no 
symptoms. 

The other half of the “suspects” had a great 
variety of undiagnosed ailments affecting organs 
usually favored by sarcoidosis. Thus there were 
obscure pulmonary lesions, ocular and salivary 
gland disturbances, hepatosplenomegaly, ar- 
thritic manifestations, and erythema nodosum 
with mediastinal lymphadenopathy, among 
others. Many of these patients had a combination 
of these disturbances, sometimes associated with 
an elevation in the serum globulin level and 
frequently with negative or weakly positive 
tuberculin tests. Symptoms ranged from mild 
to severe. Cutaneous lesions and enlarged 
peripheral lymph nodes were lacking. 

Table m shows the data concerning age, sex 
and color in this group. Thirty-two patients 
were males and forty-eight were females. This 
group, unlike the biopsy-confirmed group, had 


considerably fewer Negroes than white patients. 
Nineteen of the suspects were sensitive to 
tuberculin and fifty-nine were not or they were 
weakly so. For two patients no_tuberculin- 
sensitivity data were available. The serum 
globulin levels were obtained for seventy-five 
patients; thirty-four had levels of 3.5 gm. per 
cent or above. 

The suspects fell into three subgroups ac- 
cording to the degree of likelihood of the presence 
of sarcoidosis. ‘Strong’? suspects numbered 
thirty-three. These were patients with the 
classical clinical, roentgen and_ laboratory 
findings of sarcoidosis. Many of them were 
observed over a period of years and the evolution 
of their illness adhered to the patterns usually 
met in sarcoidosis. At no time could any other 
diagnosis be considered appropriate. In fact, 
these patients were accepted clinically as hav- 
ing sarcoidosis but they could not be placed with 
the biopsy-confirmed group until histopathologic 
verification could be obtained. Ten patients 
originally classed as “‘strong suspects” did yield 
tissues with characteristic changes and they 
were moved to the biopsy-confirmed group. 
They are discussed at greater length subsequently. 

suspects numbered twenty- 
four and comprised patients for whom a diag- 
nosis of sarcoidosis was likely but the clinical, 
roentgen and laboratory findings were not 
typical in all regards. 

The ‘weak’ suspects were twenty-three 
patients with a wide variety of complaints and 
clinical findings, one or more of which are some- 
times associated with sarcoidosis. However, the 
over-all disease pattern showed many incon- 
gruities and subsequent observations made 
sarcoidosis a most unlikely diagnosis for most of 
them. Some of these patients had had prolonged 
and searching investigations which failed to 
establish a diagnosis, and for them the cutaneous 
test was requested by the referring physician 
almost as a diagnostic last straw. 

Other Diseases—*‘Control”’ Patients. As ‘‘con- 
trols’ we were able to test fifty-four patients. 
Thirty were already known to have diseases 
other than sarcoidosis. Of these sixteen were 
patients with active tuberculosis; the rest had 
various ailments such as regional enteritis, brucel- 
losis, Hodgkin’s disease, carcinoma, cardiac dis- 
ease and hyperthyroidism. The other twenty-four 
patients in this group were referred to us for 
the cutaneous test because of a suspicion of 
sarcoidosis; on further investigation they were 


AMERICAN JOURNAL OF MEDICINE 


33 3 
21 3 
aks 17 | 16 
_ 15 2 | 
| ~ 
7 


Nickerson-Kveim Reaction in Sarcoidosis—Siltzbach, Ehrlich 797 


found to have other diseases. They were there- 
fore added to the “‘controls.”’ 

As Table 1 shows, there were twenty-seven 
males and twenty-seven females in this group. 
But there were only eight Negro patients as 
against forty-six white. The average age of the 
patients was forty-three years, somewhat higher 
than that of the biopsy-confirmed and _ the 
groups. 

Unclassified Group. This was a small group 
made up of eight patients. Four of them were 
born in Puerto Rico. In all of them tissue ob- 
tained by biopsy showed tuberculoid granulomas 
with or without necrosis. The granulomas con- 
tained no stainable bacteria. In three the source 
of the biopsy was subcutaneous tissue; in two, 
liver aspirations; one patient had a biopsy of the 
parotid gland; one had a specimen removed 
from the stomach and an adjoining mesenteric 
node and one had an open lung biopsy. 

Although the histologic appearance of the 
tissues of some of these patients was compatible 
with that of sarcoidosis, in others there were 
deviations. For all of them the clinical findings 
were not typical enough to warrant a diagnosis of 
sarcoidosis, and time has not as yet elucidated 
the underlying condition. Five of these eight 
patients were tuberculin-sensitive, two were 
insensitive, and for one the datum was not avail- 
able. Six had elevated serum globulin levels. 

The diagnostic problem presented by this 
group typifies some of the difficulties pathologists 
and internists share in differentiating certain 
granulomatous conditions. 


RESULTS OF THE NICKERSON-KVEIM REACTION 


Table m1 shows the results of the Nickerson- 
Kveim tests performed on the 200 patients of the 
four groups. It can be seen that positive reactions 
occurred in 86 per cent of the biopsy-confirmed 
group, 51 per cent of the “‘suspects,” 4 per cent 
of the patients with diseases other than sar- 
coidosis—the ‘‘controls,’’ and in three of the 
eight in the “‘unclassified’’ group. 

Biopsy-Confirmed Group. One hundred ninety- 
eight tests and biopsies were carried out in this 
group. Fifty of fifty-eight patients had a positive 
reaction, forty-seven of them on the first trial. 
It will be remembered that many patients 
received two and often three different suspen- 
sions at their initial testing. Multiple tests raised 
the percentage of positive reactions. T'wo pa- 
tients did not respond to the first test series but 
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did to the second. A third patient reacted only 
on the fourth trial. 

Whether or not a patient responded to the test 
could not be related to the patient’s age, sex, 
color, tuberculin sensitivity, the levels of serum 
globulin or calcium, or to the site and extent of , 


TABLE II 
RESULTS OF THE NICKERSON-KVEIM TEST IN 200 PATIENTS 
(571 TEST AREAS BIOPSIED) 


| 


| Positive Tests 
No. of 
Test Areas 


Biopsied 


| 
| 
| No. of | Per 
| Patients | cent | 
| 


| Patients 


. Biopsy-confirmed 
Sarcoidosis... ......... 
. Sarcoidosis suspects. ... . | 


3. Other diseases, controls. . . | 
. Unclassified | 


organ involvement. Even the duration of the 
disease did not appear to have a consistent effect 
upon the outcome of the test. Thus of twenty- 
seven patients with disease one year or less, 
twenty-five, or 92 per cent, had a positive reac- 
tion; in seventeen patients who had been ill 
between one and three years the incidence of 
positive reactions dropped to thirteen, or 76 
per cent; nine patients whose illness dated back 
between three and five years all had positive 
reactions whereas three of five with disease 
longer than five years reacted. 

Trend of Disease and the Nickerson-Kveim Reac- 
tion. Among biopsy-confirmed patients regres- 
sion of the disease process tended to lessen the 
response to the intracutaneous injection. This 
was shown by re-testing eighteen members of 
this group over periods ranging from two months 
to six years. Seven of eleven patients whose 
intracutaneous test reactions were positive 
during the active phase of the illness lost their 
responsiveness when the disease process sub- 
sided. The remaining four patients retained their 
intracutaneous sensitivity although their sar- 
coidosis appeared to have resolved. It is known, 
however, that the disease can smolder in the 
viscera for prolonged periods without visible 
clinical or laboratory abnormality. 

In contrast, seven patients with continuously 
florid lesions either developed or retained the 
ability to react in the course of a two-year period 
spanned by the testing. 


| 
Group 
| —— | ——. = 
| | | 
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Our experience in this respect differs some- 
what from that reported by Putkonen® and 
Nelson® who found that all patients whose 
cutaneous lesions had subsided lost their ability 
to react to the test. 

Non-reactors. As Table m shows, eight of the 
biopsy-confirmed group of patients failed to 
react to the intracutaneous test. So far we have 
been able to repeat the test in only one of these 
non-reactors, hence the question whether the 
number of non-reactors would have been 
reduced with repetition of the tests remains 
unanswered. 

Four of the eight “‘non-reactors” had active 
lesions of sarcoidosis. Analysis of clinical, 
roentgenographic, laboratory and _ histologic 
data failed to disclose any significant differences 
between these patients and those with active 
disease who did react. An explanation as to 
why these patients did not react is lacking. 

The four other non-reactors had regressive 
disease. One of them had been observed else- 
where for sixteen years before he had a cutaneous 
test. He had disseminated lesions which had 
undergone scarring. The scarring was particu- 
larly pronounced in his lungs. He died of 
pulmonary insufficiency two years after under- 
going the test. Necropsy disclosed marked 
sclerosis and hyalinization in almost all the 
viscera and lymph nodes but there were still 
many epithelioid-cell tubercles in the tissues. 
In spite of this evidence of residual activity the 
cutaneous reaction was negative. 

In sum, positive Nickerson-Kveim reactions 
occur in a high proportion of patients with active 
sarcoidosis. The reaction tends to become nega- 
tive with remission in the disease but a fair pro- 
portion of patients in remission will continue to 
have a positive reaction, sometimes several 
years after the disease appears to have subsided. 
Some patients with active and florid lesions fail 
to react to the intracutaneous test for no ap- 
parent reason. 

Sarcoidosis Suspects. Table m1 shows that 
among the eighty patients belonging to group 2, 
forty-one, or 51 per cent, reacted to potent sar- 
coid suspensions. The positive reaction rate was 
85 per cent among the strong suspects, 50 per 
cent among the intermediate and 4 per cent 
among the weak suspects. In this group 231 tests 
and biopsies were performed. 

The incidence of positive reactions among the 
strong suspects was almost identical with that 
among the biopsy-confirmed group. This is 


understandable since, as stated, only patients 
who after prolonged observation were accepted 
clinically as having sarcoidosis were placed in 
this group. The lesser incidence of positive 
reactions in the intermediate and weak suspects 
more or less supported the clinical impression in 
these groups. 

Among forty-six suspects who came under 
observation primarily because of some intra- 
thoracic abnormality sixteen had _ enlarged 
mediastinal lymph nodes and eleven had a posi- 
tive dermal reaction. Fourteen others had pul- 
monary infiltrations as well as mediastinal 
lymphadenopathy; all had positive reactions. 
Finally, sixteen had pulmonary infiltrations 
without nodal enlargement at the time of testing 
or previously as far as could be determined by 
studying roentgenograms made in _ previous 
years. Only three of these patients gave positive 
reactions. 

In this series, therefore, suspects with medias- 
tinal lymphadenopathy combined with pul- 
monary infiltration had uniformly positive 
reactions. The result was less frequently posi- 
tive in patients with mediastinal lymphadenop- 
athy alone. It was seldom positive in patients 
with pulmonary disease in whom mediastinal 
nodes were not visible roentgenographically at 
the time of testing or before. 

Three patients with erythema nodosum, 
arthralgia and mediastinal lymphadenopathy 
all had positive reactions. So did three patients 
with parotid gland enlargement associated with 
pulmonary infiltrations. 

There were more positive cutaneous reactions 
among the tuberculin-insensitive suspects than 
among the tuberculin-sensitive. Thus of fifty- 
nine patients who were insensitive thirty-three, 
or slightly more than half, had positive Nicker- 
son-Kveim reactions, whereas eight of nineteen 
of the tuberculin-sensitive responded. ‘The serum 
globulin levels did not appear to affect the 
response. 

Diagnostic Value of the Test in Suspects. The 
diagnostic accuracy of the Nickerson-Kveim 
reaction could be most clearly appreciated in a 
group of suspects for whom a definite diagnosis 
became available some time after the result of 
the cutaneous reaction was known. These were 
thirty-four in all. Ten had positive Nickerson- 
Kveim reactions; twenty-four had negative tests. 
Of the ten reactors, nine turned out to have 
sarcoidosis, as verified by biopsy. One had a 
disease other than sarcoidosis, i. e., idiopathic 
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pulmonary fibrosis. (This was one of two false 
positive reactions in this series.) In contrast, 
among the twenty-four non-reactors only one 
proved to have sarcoidosis, confirmed at 
necropsy. The other twenty-three were found 
to have various diseases the diagnosis of which 
was established by subsequent investigations. 

Moreover, the Nickerson-Kveim test served 
an important accessory function in the ten 
suspects later found to have sarcoidosis. The 
positive result stimulated a more intensive 
search for tissue-biopsy support, which eventu- 
ally proved successful. When diagnoses other 
than sarcoidosis had been given priority, the 
positive cutaneous tests led to re-evaluation of 
the patient. Three of these patients at first were 
considered to have tuberculosis; three, rheu- 
matic fever; one, Hodgkin’s disease; and one, 
lymphangitic carcinoma of the lungs. 

The following two cases illustrate this useful- 
ness of the Nickerson-Kveim reaction: 

A forty-one year old male was admitted to The 
Mount Sinai Hospital in December, 1946, com- 
plaining of dyspnea and weight loss of three 
month’s duration. The chest roentgenogram 
revealed widespread interstitial infiltrations in 
both lung fields (Fig. 5) and the patient was 
thought to have lymphangitic carcinomatous 
lung involvement with the primary site either in 
the gastrointestinal tract or in the bronchi. How- 
ever, bronchoscopic biopsy proved negative 
and roentgen examination of other organ sys- 
tems failed to reveal a primary neoplasm. 

The tuberculin test was positive only to a 
1:100 dilution of O.T. and guinea pig inocula- 
tion with the sputum and gastric contents 
yielded no tubercle bacilli. The serum globulin 
was normal. 

A Nickerson-Kveim test was performed in 
January, 1947, and the reaction was micro- 
scopically positive. Because of this an axillary 
lymph node was removed. The node, and like- 
wise a tonsillar biopsy, showed no abnormality. 
The patient was discharged as a sarcoidosis 
suspect. Thirteen months later, in March, 1948, 
a small lymph node was palpated in the right 
epitrochlear region and, on biopsy, it showed a 
histopathologic appearance compatible with 
sarcoidosis. In this instance the positive Nicker- 
son-Kveim reaction preceded biopsy confirma- 
tion of sarcoidosis by thirteen months. 

The second patient was a fifty-three year old 
Puerto Rican housewife who entered The Mount 
Sinai Hospital in April, 1952, complaining of 
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Fic. 5. X-ray of chest showing diffuse interstitial in- 
filtrations in both pulmonary fields. These were origi- 
nally suspected of representing lymphangitic carci- 
nomatous spread. Nickerson-Kveim reaction was 
microscopically positive. Epitrochlear lymph node 
biopsy showed sarcoidosis thirteen months later. 


incapacitating polyarthritis of four weeks’ 
duration involving the knees and ankles. For 
two weeks she had had fever, occasional chills 
and painful cutaneous lesions below the knees and 
above the ankles bilaterally. Her daughter and 
her son had had rheumatic fever. 

On examination the patient was found to have 
a temperature of 102°F.; the pulse rate was 100 
per minute. The left knee and the left ankle were 
red, warm, swollen and tender. There were 
numerous subcutaneous nodules over both knees 
and ankles and over the olecranon processes. 
Some nodules were also present in the palms. 
There was an episcleritis in both eyes. There 
were no cardiac murmurs and the lungs were 
clear to percussion and auscultation. ‘The serum 
globulin was 3.0 gm. per cent. The antifibrinoly- 
sin titer and the L. E. blood preparations were 
negative. 

Biopsy of one of the cutaneous nodules showed 
erythema nodosum and, when the electro- 
cardiogram showed evidence of myocarditis, 
rheumatic fever was considered to be present. 
Five days later an electrocardiogram was within 
normal limits, however. A chest roentgenogram 
was then made and enlarged hilar nodes were 
found bilaterally. (Fig. 6.) On this basis a Nick- 
erson-Kveim test was performed and the reaction 
was positive. After two weeks of bed rest the 
patient’s fever subsided and the rash faded. The 
joint difficulties also subsided but more slowly. 

The patient was considered a sarcoidosis sus- 
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Fic. 6. X-ray of chest showing bilateral hilar lymph 
node enlargement more prominent on the right. 
Clinical findings suggested rheumatic fever. Nickerson- 
Kveim reaction was microscopically positive. A mesen- 
teric node removed five months later during the course 
of a laparotomy showed sarcoidosis. 


pect and was discharged after a two months’ 
stay. She remained well until November, 1952. 
Then she developed acute cholecystitis and 
cholecystectomy was performed during which 
some enlarged mesenteric lymph nodes were 
removed. These had the characteristic micro- 
scopic appearance of sarcoidosis. 

In this instance the clinical picture first sug- 
gested rheumatic fever, then the so-called 
erythema nodosum syndrome, at which time the 
Nickerson-Kveim reaction was positive; and 
only five months later did a biopsy prove that 
sarcoidosis was the underlying basis for the 
unusual clinical picture. 

With the advent of cortisone and corticotropin 
therapy in sarcoidosis the Nickerson-Kveim 
reaction among sarcoidosis suspects has taken on 
added importance. A positive reaction may 
sometimes significantly expedite initiation of 
needed hormonal therapy. A negative reaction 
may on the other hand dissuade the physician 
from use of these hormones. 

For example, ocular sarcoidosis is often diffi- 
cult to distinguish from ocular tuberculosis. In 
the former hormonal therapy may save the 
patient’s sight whereas in the latter such therapy 
may be distinctly hazardous. The Nickerson- 
Kveim reaction can be a determining factor in 
the choice of therapy. The test may similarly 
aid in choice of treatment when there is a prob- 
lem of distinguishing between pulmonary and 
cutaneous sarcoidosis on the one hand and, on 
the other, tuberculosis of those organs. 


Other Diseases—‘‘Controls.”’ Of the fifty-four 
patients in this group two, or 4 per cent, had 
positive Nickerson-Kveim reactions. The first 
was a woman with idiopathic pulmonary 
fibrosis, already mentioned. The second patient 
belonged to a group known to have other diseases 
and serving as controls. This patient, a thirty 
year old woman, had active tuberculosis and her 
sputum repeatedly contained tubercle bacilli. 
Her tuberculin test was positive to a 1:10,000 
dilution of O. T. and her serum globulin level 
was normal. She gave no detectable evidences of 
sarcoidosis nor had she developed any during 
one year’s subsequent observation. The Nicker- 
son-Kveim test was repeated with a new and 
active suspension seven months after the first 
test and the reaction was again positive. This 
patient was the only one of sixteen patients with 
tuberculosis who reacted. 

Histologically the positive reactions of both 
these patients were of smaller extent than was 
usually encountered. But since such small 
reactions were met with on occasion in the 
biopsy-confirmed group and in the strong 
suspects as well, we considered the reactions in 
these two patients to be “false positives.” 

Unclassified Group. Three of the eight patients 
in this group had positive Nickerson-Kveim 
tests and five failed to react. In all eight instances 
the microscopic appearance of tissues removed 
by biopsy and the clinical manifestations were 
insufficient to permit classification. This was 


just as true for the three patients with the posi- 


tive Nickerson-Kveim tests as it was for the five 
with negative reactions. 


COMMENTS 

In this study we have deemed biopsy of the 
injected site an essential part of interpretation of 
the Nickerson-Kveim reaction. This represents a 
departure from the approach used by previous 
investigators who relied on the macroscopic 
reading of the test area and used histologic 
examination only incidentally. 

The criteria of previous authors for terming a 
reaction positive have been various. Nickerson” 
and Kveim? simply allude to a reaction papule 
lasting for weeks. Danbolt* speaks of a marked 
and distinct papule which persists for at least 
one month. Putkonen® regards no papule as a 
positive reaction unless it reaches a diameter of 
5 mm. and he places no time limit on the interval 
for reading the test. In Putkonen’s series there 
were some patients with positive reactions in 
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whom the papule did not attain a 5 mm. size 
for six or nine months. Finally, Nelson® regarded 
any nodule, however small, persisting for at 
least sixty days, as a positive reaction. Both 
Putkonen and Nelson performed many biopsies 
of test sites. 

The plan of the present study called for (1) 
biopsy of test sites four to six weeks after injec- 
tion of the testing suspension; (2) biopsy of all 
injection sites whether or not a reaction papule 
developed and (3) study of the histopathologic 
changes at the injection site, the changes there 
constituting the sole basis for classifying the re- 
action as positive or negative. For reasons al- 
ready stated, we believe that reliance upon the 
gross reading alone of the test area may lead to 
substantial error. 

By the procedure employed we obtained 86 
per cent positive reactions in patients with 
biopsy-confirmed sarcoidosis and 85 per cent in 
strong suspects. There were 4 per cent “‘false 
positive’’ reactions. 

Reports by other investigators on the incidence 
of positive reactions in patients with sarcoidosis 
show figures ranging from 65 to 92 per cent. 
Nickerson’s? and Kveim’s? results, 65 to 75 per 
cent and 92 per cent, respectively, have been 
previously mentioned. Since their reports ap- 
peared Danbolt* has published a series of papers, 
the most recent of which covers the years 1945 
to 1947. He found that 89 per cent of forty-six 
patients with sarcoidosis reacted positively. 
Putkonen® observed forty-two cases of sar- 
coidosis with a positive response in 79 per cent. 
Nelson® found that eleven of fifteen patients 
with active sarcoidosis gave positive reactions. 

From these figures it is evident that sarcoidosis 
patients have a high degree of responsiveness to 
potent sarcoid tissue suspensions. 

False Positive Reactions. ‘Two questions about 
the Nickerson-Kveim cutaneous reaction have 
arisen most prominently in the minds of those 
who have worked with it. The first question is: 
How specific for sarcoidosis is the reaction; does 
it occur in other diseases as well? The second 
question is: Can the same reaction be produced 
in sarcoidosis patients as readily by substances 
other than the sarcoid tissue suspension? 

In regard to the first question our studies 
show that the Nickerson-Kveim reaction is in- 
frequently positive in diseases other than sar- 
coidosis. As stated, we encountered two false 
positive reactions among fifty-four patients of the 
“control” group, i. e., an incidence of 4 per 
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cent. Kveim’ reported that patients with 
cutaneous diseases other than sarcoidosis did not 
respond to the test. He does not state how many 
such patients were tested or whether the test 
areas were excised and examined micro- 
scopically. Putkonen® found two patients with 
positive responses among sixty-five, 3 per cent 
of his “‘control’’ group; in one of the two in- 
stances there was microscopic verification of the 
test results. Danbolt* obtained positive reactions 
in four patients and possibly in a fifth in a 
“control” group of healthy adults and patients 
ill with diseases other than sarcoidosis, seventy- 
six in all. This gave him an incidence of false 
positive reactions between 5 and 6 per cent. 
Lomholt® found a few false positive reactions 
among an unspecified number of patients who 
did not have sarcoidosis, while Nelson® found 
none among twenty persons of whom some were 
healthy adults and others suffered from various 
cutaneous disorders. Wade!® found no positive 
Nickerson-Kveim reactions among ten patients 
with lepromatous leprosy. 

In recapitulation, there is an incidence of 
3 to 6 per cent positive Nickerson-Kveim reac- 
tions in apparently healthy persons or in pa- 
tients with diseases other than sarcoidosis. This 
may be considered a satisfactorily low rate of 
false positive reactions for a biologic test. 

Reactions with Non-sarcoid Materials. Con- 
cerning the second question, we have already 
alluded to our inability to reproduce Nelson’s® 
positive reactions using normal spleen tissue 
suspensions. Putkonen® induced slowly maturing 
reactions papules in two sarcoidosis patients 
using a suspension of a lymph node from a pa- 
tient with lymphatic leukemia. These reaction 
papules were atypical, reaching their apogee in 
131 and 191 days, respectively. No histologic 
verification of the test results was reported. 
Danholt* could not elicit any response with a 
lymph node suspension derived from a patient 
with Hodgkin’s disease. 

Attempts to elicit granulomatous responses 
in patients with sarcoidosis by means of injec- 
tions of BCG, heat-killed tubercle bacilli!*:!* 
and tuberculin’® have met with mixed results. 
Although tuberculoid granulomas similar to 
those found in the positive Nickerson-Kveim 
reaction were produced by these agents, they 
did not appear as regularly as with sarcoid tissue 
suspensions. More important, however, BCG, 
heat-killed tubercle bacilli tuberculin 
produced similar granulomas almost as fre- 
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quently in control patients as they did in the 
sarcoidosis patients, so that these reactions 
lacked significant diagnostic 

Other foreign particulate matter—cotton 
fibers in our series; India ink and paraffin;'® 
calcium carbonate compounds and catgut 
sutures;‘ collodion particles, coagulated egg- 
white, and defatted human skeletal muscle*— 
tailed to induce responses which were com- 
parable to the positive Nickerson-Kveim reac- 
tion in responsive sarcoidosis patients. 

In short, the question, whether sarcoid tissue 
is necessary in the suspension for induction of a 
positive Nickerson-Kveim reaction, would be 
answered in the affirmative by most investigators. 

The active ingredient of the sarcoid tissue 
suspension has not been identified. Nor is there 
any generally accepted hypothesis as to the 
nature of the delayed granulomatous response 
which characterizes the positive Nickerson- 
Kveim reaction. Some investigators believe it to 
be an unusual expression of allergy present in 
most patients with active sarcoidosis.*** The 
test throws no light on the etiology of the disease. 

In conclusion, the experience reported here 
confirms the value of the Nickerson-Kveim reac- 
tion as a diagnostic aid in sarcoidosis. The test 
does not eliminate the need for tissue biopsy of 
an involved organ to confirm the diagnosis. 
Although false positive reactions are infrequent, 
negative reactions were encountered in 14 per 
cent of the patients in this series who had sar- 
coidosis. Moreover, the Nickerson-Kveim reac- 
tion becomes somewhat less useful as the disease 
process subsides. 

In our experience the test has proved helpful 
in differentiating sarcoidosis from numerous 
other granulomatous and non-granulomatous 
conditions which may easily be confused with it, 
particularly when tissue biopsy verification of 
the diagnosis is lacking. The test contributes 
much, when tissue biopsy material is not avail- 
able, toward separation of the lymphomatous 
and tuberculous mediastinal lymphadenopathies 
from those which are caused by sarcoidosis. 
It helps to set apart the pulmonary involvement 
of sarcoidosis and the host of conditions in 
which nodular, trabecular, reticular and em- 
physematous patterns are encountered in chest 
roentgenograms. Among these conditions are 
tuberculosis, silicosis, berylliosis, lymphangitic 
carcinoma and the lipoid granulomatoses. The 
test serves to arouse suspicion of sarcoidosis in 
atypical cases of rheumatic fever and mumps, 


and in other bizarre syndromes. Finally, it may 
help to clarify the diagnosis in cases of unex- 
plained fever and weight loss, hepatospleno- 
megaly, hyperglobulinemia and hypercalcemia. 

The Nickerson-Kveim test has several obvious 
drawbacks. There is the difficulty of obtaining a 
regular supply of sarcoid tissue from patients 
with active disease. Even when this is available 
there is no way of determining the potency of 
suspensions without human bio-assay. Thus 
far animals have not been found responsive to 
the active agent of the testing materials. Pa- 
tients are understandably loathe to undergo 
cutaneous biopsy, which we have made an 
obligatory part of the test. 

On being stored the testing materials tend 
to elicit non-specific reactions which occasionally 
interfere with gross and microscopic reading of 
the result. When the active fraction of the sus- 
pensions has been successfully isolated these 
troublesome reactions can perhaps be reduced. 

Some mechanical failures occur in the biopsy 
of injected sites. When reactions are small, they 
may be missed even after most careful scrutiny 
of the areas which have been injected. 

Yet in spite of these drawbacks the test is 
very useful. One can surmise that its value will 
persist, especially for those cases of sarcoidosis in 
which difficulties of tissue diagnosis will con- 
tinue to arise until the etiology of the disease is 
finally established. 


SUMMARY 


The Nickerson-Kveim cutaneous test for sar- 
coidosis, as employed in our studies, consisted of 
the intradermal injection of a_heat-sterilized 
suspension of human sarcoid tissue and subse- 
quent histologic examination of the site of injec- 
tion. In a positive reaction a_sarcoid-like 
granuloma is produced at the injection site after 
some weeks. 

The test was given to 200 patients. Fifty-eight 
patients had sarcoidosis, the diagnosis being 
confirmed by biopsy of an involved organ or 
tissue. Eighty were sarcoidosis suspects; of these, 
thirty-three were strong suspects. Fifty-four 
patients had diseases other than sarcoidosis, and 
they served as “‘controls.” Eight patients had 
unclassified granulomatous disorders. 

Results of this study disclose that a high per- 
centage of the biopsy-confirmed group and of the 
group containing strong suspects gave histolog- 
ically positive responses to the test—86 per cent 
of the former and 85 per cent of the latter. Two 
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patients in the “control” group had positive 


responses to the test, an incidence of 4 per cent 
of false positive reactions. 5 

Biopsy of the injection site was considered an 
obligatory part of the intracutaneous test in this 
study. The biopsies were usually carried out four 
to six weeks after the sarcoid suspensions were 
injected. In all, 571 biopsies of Nickerson-Kveim 
test areas were performed. 

In this study a Nickerson-Kveim result was 
called positive only if a histologically character- 
istic sarcoid-like granuloma could be demon- 
strated at the site of injection after a suitable 
interval. Foreign body reactions and non-specific 
reactions sometimes interfered with the micro- 
scopic reading of the test. 

Suspensions of normal lymph node and nor- 
mal spleen did not evoke a positive reaction in 
patients with sarcoidosis who did respond to 
a suspension of sarcoid tissue. 

The Nickerson-Kveim intracutaneous test 
is a useful confirmatory tool in the diagnosis of 
sarcoidosis. The test is of aid especially when 
tissues from involved organs are not readily 
accessible to biopsy. 

The test has growing applicability in differ- 
entiating granulomatous conditions. In such 
instances the result of the Nickerson-Kveim 
reaction can also be a determining factor in the 
choice of proper therapy. 
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A Controlled Study of the Effect of Oral 


Penicillin G in the Treatment of 


Non-specific Upper Respiratory Infections 


G. A. Cronk, M.D., D. E. NAUMANN, M.D., K. McDermott, M.D., P. MENTER, M.D. and 
M. B. SwirT, M.D. 


Syracuse, New York 


HE research for this report was performed 

at the Syracuse University Infirmary be- 

tween September, 1951, and June, 1953. 
The Infirmary, which is centrally located in 
relation to campus and living centers, provides 
medical care without direct cost to its students 
and allows them, within the discretion of the 
supervising physician, an unlimited number of 
calls during the school year. 

All medications used in the treatment of 
students who suffered from non-specific upper 
respiratory infections were commercially pre- 
pared and identical in appearance. Since the 
coding and packaging of medications and the 
daily reporting by card system of all cases were 
done by lay assistants, the chemical content of 
any given preparation was not known to the 
supervising physician or their patients. 

The medications and code system used were as 
follows: 


R1_ Acetylsalicylic acid 
or Phenacetin 
Caffeine 


.160 gm. 
.128 gm. 
.032 gm. 


R2_ Acetylsalicylic acid 
Phenacetin 
Caffeine 
Phenyltoloxamine 
dihydrogen citrate 


.160 gm. 
.128 gm. 
.032 gm. 


.025 gm. 


Acetylsalicylic acid 

Phenacetin 

Caffeine 

Phenyltoloxamine 
dihydrogen citrate 

Procaine penicillin G 


.160 gm. 
.128 gm. 
.032 gm. 


.025 gm. 
100,000 units 


A-1 Salicylamide 
Phenyltoloxamine 
dihydrogen citrate 
Procaine penicillin G 


0.320 gm. 


0.025 gm. 
100,000 units 


Salicylamide 
Phenyltoloxamine 
dihydrogen citrate 


0.320 gm. 
0.025 gm. 


A-3 Salicylamide 0.320 gm. 

During the first phase of the study, from Sep- 
tember, 1951, to June, 1952, alternating cases of 
acute non-specific upper respiratory infections 
hospitalized were treated with 2-A-1f and 
2-A-2, each being administered two tablets four 
times per day. These patients had routine 
laboratory bacteriologic tests. Their progress was 
evaluated on the basis of (1) subjective response 
of the patient, (2) objective findings, (3) the 
febrile course and (4) the duration of hospital- 
ization required for clinical recovery. 

From October 1, 1952, to June 1, 1953, 
ambulant patients with acute non-specific 
upper respiratory infection were observed. 
Patients were instructed to take two tablets four 
times a day of R1, 2 and 3, except for a short 
period in February and March, 1953, when the 
same dosage Al, 2 and 3 was substituted. 
Medications were rotated on a three-day basis, 
all patients seen within a_ twenty-four-hour 
period receiving the same medication. Con- 
trolled groups were thus established so that the 


} In the remainder of this report the medication code 
letters only will be used. 


* From the Department of Health and Preventive Medicine, Syracuse University, Syracuse, New York. This paper 
reports the observations of a controlled study on 3,254 patients with non-specific upper respiratory infections treated 
with a compound including oral penicillin G. Attempts have been made to determine the efficacy of oral penicillin in 
this clinical syndrome and the incidence of toxic reactions. Supported by a grant from Bristol Laboratories Inc., Syra- 


cuse, N. Y. 
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effectiveness of the different compounds could be 
noted. 

In attempting to evaluate the results the 
investigators of this project took into considera- 
tion such variable factors as etiology, individual 
response to disease and the lack of any uniform 
or absolute method of measuring the patient’s 
response to drugs. To accommodate the diffi- 
culties these variables present, certain assump- 
tions were made on the basis of general clinical 
experience: (1) that infections occurring in any 
given group at a particular time are similar in 
nature, and (2) that the patient’s personal 
opinion of his condition is often at variance with 
the physician’s observation. With this in mind 
the physicians instructed patients to return for 
observation in thirty-six hours if their condition 
had not improved. A careful record of the num- 
ber of visits was kept; and if fever occurred 
(with or without increased severity of symptoms 
and/or signs), patients were hospitalized. 


RESULTS 


The results of the first phase of our investiga- 
tion on hospitalized patients with respiratory 
infection are presented in Table 1. 

Using the criteria listed in the previous section 
the investigators could discern no difference in 
response or in hospitalization requirements 
between the group receiving aspirin compound 
alone and the group receiving aspirin compound, 
antihistamine and oral penicillin. 

In second phase of this -nvestigation, 3,192 
students between the ages of sixteen and forty 
with the mean age nineteen years were observed. 
The University population and its sex variation 
is analyzed in Table nu. A uniform sampling of 
the population was represented by the three 
major groups treated. 

In reviewing the observations to determine the 
reliability of the sampling, reversal of the male- 
female ratio of patients hospitalized was noted. 
(Table m.) This reversal was true of all hospital- 
izations and was not limited to this study. The 
reasons for it are apparently sociologic and not 
medical. 

The results of the second phase of this study 
are summarized in Table 1v. Two categories in 
this table require definition: (1) “other cases” 
and (2) ‘“‘rejects.”’ “Other cases’’ includes all not 
strictly upper respiratory infections, those, for 
example, associated with gastroenteritis. To 
insure specificity and clarity these cases were 
treated separately. 
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The group of “rejects” (Table v) are cases 
which for technical reasons could not be analyzed. 
The supervising physician in some cases, be- 
cause the individual patients in this group were 
sicker than the average patient, felt more com- 
fortable in his treatment by administering an 


TABLE I 
HOSPITAL DAYS REQUIRED BY PATIENTS TREATED WITH 
2-A-1 OR 2-A-2 


Standard 


Mean 
Deviation 


Median 


TABLE II 
SEX DISTRIBUTION OF UNIVERSITY POPULATION SAMPLES 


University 


Population Ri R2 R3 


5,433 (63.4%)|393 (59.6 %)|454 (59.4%) 446 (59.1%) 
3,125 (36.6 %)|266 (40.4%)|310 (40.6 %)|308 (40.9%) 


8,558 (100%) |659 (100%) |764 (100%) |754 (100%) 


TABLE Ill 
SEX DISTRIBUTION OF PATIENTS HOSPITALIZED 


R1 R2 R3 


Totals... ... 


8 (42.1%) 
11 (57.9%) 


12 (42.8%) 
16 (57.2%) 


13 (36.1%) 
23 (63.9%) 


19 (100 %) 


28 (100 %) 


36 (100 %) 


antibiotic. A small number were rejected be- 
cause they had not been systematically treated. 
From a statistical point of view the distribution 
of rejects was fairly uniform in all three groups 
which tended in some respect to neutralize their 
effect on the total series. At the bottom of 
Table tv the seventy-five additional cases 
treated with A1, 2 or 3 were either ‘“‘other cases”’ 
or “rejects.” 

Since no definite difference could be demon- 
strated between the progress of R1-2-3 groups 
and Ai-2-3 groups (Figs. 1 and 2), it would 
appear that the presence or absence of either an 
antihistamine or oral penicillin does not ma- 
terially influence the cure of the average patient 


| | 3 
Cas s | 
2-A-1 32 3.28 1.39 
2-A-2 30 3.0 2.20 
Males. 
Female... 
Female..... 
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with non-specific upper respiratory infection. 
Between 75 and 80 per cent of all patients were 
seen only once. This fact tends to confirm many 
previous observations on the short self-limited 


In Figure 3 the monthly distribution of the 
cases treated with R1, 2 and 3 is shown. No statis- 
tical difference was demonstrated except for the 
cases seen in April, 1953, which, as can be seen 


nature of the infection. from Figure 3, responded more favorably to aspi- 


TABLE IV 
SUMMATION COMPARISON RX1-2-3 AND A1-2-3, OCTOBER, 1952-jUNE, 1953 


Visits 

Hospital 
Admis- 
sions 


Group I: 
RxI Upper respiratory infection... .|527 (79.9%)| 88 (13. : 1(0.1%) 
RxI Other cases 105 (75.0%)| 27 (19. 0 
RxI Rejects 3 (6.2%)! 26 (54. 2%)|2 (4.1%) 
A3 Upper respiratory infection 95 (83.3%)| 16 (13. 0 


Group u: 
RxII Upper respiratory infection. . .|612 (80.1 %)|100 (13. 1 (0.1%) 
RxII Other cases 114(75.4%)| 21 (13. 0 
RxII Rejects 7 (13.4%)| 19 (36. 6 (11.5%)|2 (3.8%) 
A2 Upper respiratory infection 107 (79.2%)} 16 (11. ; 0 0 


Group I: 
RxIII Upper respiratory infection. .|561 (74.4 %)|113 (14. 
RxIII Other cases 139 (84.2%)| 13 (7. 
RxIII Rejects 4 (9%)} 24 (54. 
Al Upper respiratory infection 74 (81.3%) 
A1-2-3 Cases not included in this 

tabulation 


(0.6%)|2 (0.2%) 
(0.6%)|2 (1.2%) 
(6.8 %)|2 (4.5%) 
(1.0%) 


| 


/Total cases in study 


{ 


Approximately 25 per cent of patients in this 
series were seen more than once and between 2 


rin compound than to R3 or to the medication 
containing penicillin. 


TABLE VI 
INCIDENCE OF PATIENTS PRESENTING GASTROINTESTINAL 
SYMPTOMS WHILE UNDER TREATMENT 
1:659 0.15% 
0.26% 


TABLE V 
CASES REJECTED 


Reason 


Mixed R1-2-3 

Mixed antibiotics 

Mixed sulfonamides, antibiotics. . 
Childhood diseases 


TOXICITY 


Toxic reactions from oral penicillin identical 
with those from parenterally administered peni- 
cillin have been reported.”*~?’ In addition to 
multiple systemic reactions it has been reported 
that oral penicillin causes additional problems 


and 5 per cent were confined ultimately to an 
infirmary bed. In the group of patients observed 
more than once, it could not be demonstrated 
that oral penicillin altered their subsequent 
course more than aspirin compound alone. 


incident to chemical irritation and changes 
in gastrointestinal flora. Chemical inflammation 
of the oronasopharynx from topically applied 
penicillin has caused this form of therapy to fall 
into disrepute. Untoward reactions to oral 
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| 1 } 2 | | | | 
| 
| | 
19(2.8%)| 659 
4(2.8%)| 140 
2 (4.1%) 48 
| | 1(0.8%)| 114 
28 (3.6%)| 764 
7(4.6%)| 151 
3 (5.7%) 52 
10(7.4%)| 135 | 
9%)\37 (4.8%)|5 36(4.7%)| 754 
9%)| 5 (3.0%)|1 5(3.0%)| 165 
5%)| 9(20.4%)|3 2 (4.5%) 44 
9%)| 4 (4.3%)}t 2(2.1%)| 91 
48 | 52 | 44 
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procaine penicillin G, however, were extremely 
uncommon in the 754 cases studied. (Table v1.) 

Among those reported, nausea, vomiting, 
cramps, diarrhea and rectal burning were most 
frequent. These symptoms cleared up on cessa- 
tion of therapy. 


Per cent of patients 


Visits 


Fic. 1. Per cent of patients with non-specific upper 
respiratory infection, requiring one or more outpatient 
visits, treated with (1) aspirin compound, (2) aspirin 
compound and phenyltoloxamine dihydrogen citrate 
or (3) penicillin G, aspirin compound and pheny!l- 
toloxamine dihydrogen citrate. 


COMMENTS 


During the past fifteen years the ready 
availability of chemotherapeutic agents and 
antibiotics has caused a phenomenal spread of 
their use in the medical and veterinary world. 
The marked reduction in mortality and morbid- 
ity from diseases susceptible to these agents has 
been broadly publicized by both the medical 
and lay literature. In recent years, under the 
influence of social, economic and other ill- 
defined forces, chemotherapeutic and antibiotic 
agents have found common use in many self- 
limited and relatively harmless diseases.!~* The 
trend continues in the absence of proven thera- 
peutic benefits and in the presence of increasing 
reports of serious toxic reactions.*'® 

That penicillin is absorbed from the gastro- 
intestinal tract has been well established by 
Chain et al., Abraham et al. and Chu et al.'® 
Serum penicillin levels after oral penicillin 
administration are significantly lower than those 
resulting from comparable doses parenterally 
administered. This has not proved to be a 
significant factor, however, in the use of oral 
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penicillin. Since World War u, for example, oral 
penicillin has become an accepted prophylactic 
agent in rheumatic fever and glomerulo- 
nephritis?!” and is used successfully in the 
treatment of other diseases. Ross and co- 
workers!’ reported 89 per cent recovery in cases 


Per cent of patients 


4 5 
Visits 

Fic. 2. Per cent of patients with non-specific upper 
respiratory infection, requiring one or more outpatient 
visits, treated with (1) salicylamide, (2) salicylamide 
and phenyltoloxamine dihydrogen citrate or (3) peni- 
cillin G, salicylamide and phenyltoloxamine dihydro- 
gen citrate. 


Per cent of patients 


Fic. 3. Per cent of patients with non-specific upper 
respiratory infection, requiring one outpatient visit by 
month of occurrence, treated with (1) aspirin com- 
pound, (2) aspirin compound and phenyltoloxamine 
dihydrogen citrate or (3) penicillin G, aspirin com- 
pound and phenyltoloxamine dihydrogen citrate. 


of acute gonorrhea treated with oral penicillin. 
The satisfactory treatment of pneumonia by 
administration of oral penicillin has been 
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reported by Volini et al.,'8 Finland et al.'® and 
Ross et al.!” 

Robinson et al.*° compared the oral admin- 
istration of penicillin to the parenteral in the 
treatment of pneumococcal and streptococcal 
infections of the respiratory tract. They found 
the drug as effective by mouth as by injection. 

Experience has demonstrated the impractica- 
bility of trying to correlate clinical observations 
on upper respiratory infections. The variation 
in responses noted by one observer over a period 
of time becomes multiplied by the observations 
of many and admits wide discrepancies in data. 
While lacking in scientific acuity, the subjective 
response of the host patient is frequently a more 
accurate evaluation of treatment than that of 
the physician’s, and for this reason was respected 
in our research. 

As previously noted, no distinction in the 
effectiveness of the three compounds could be 
established in the groups studied. While not 
statistically apparent, there was a suggestion of 
prolongation of illness in the patients treated 
with penicillin. 


SUMMARY AND CONCLUSIONS 


1. Inacontrolled study sixty-two hospitalized 
patients with non-specific upper respiratory 
infections were treated with aspirin compound 
and with a combination of aspirin compound, 
phenyltoloxamine dihydrogen citrate and oral 
penicillin G. The average hospitalization of the 
first group was 3.56 days, of the latter group 
3.48 days. The subjective responses, objective 
findings and febrile course of the disease for 
these three groups were essentially the same. 

2. Of 659 patients with acute upper respira- 
tory infections treated with aspirin compound, 
79.8 per cent required one outpatient visit and 
2.8 per cent ultimately required infirmary bed 
care. 

3. Of 764 patients with acute upper respira- 
tory infections treated with aspirin compound 
and phenyltoloxamine dihydrogen citrate 80.1 
per cent required one outpatient visit and 3.6 per 
cent ultimately required infirmary bed care. 

4. Of 754 patients with acute upper respira- 
tory infections treated with aspirin compound 
and phenyltoloxamine dihydrogen citrate and 
oral penicillin G, 74.4 per cent required one 
outpatient visit and 4.7 per cent ultimately 
required infirmary bed care. 

5. When salicylamide was substituted for 
aspirin compound, of the foregoing three groups, 


Treatment of Non-specific Upper Respiratory Infections—Cronk et al. 


83.3 per cent, 79.2 per cent and 81.3 per cent, 
respectively, required one outpatient visit. 

6. Symptoms of gastrointestinal disturbance 
developed in 0.15 per cent of the patients treated 
with aspirin compound alone, in 0.26 per cent of 
those treated with aspirin compound and 
phenyltoloxamine dihydrogen citrate, and in 
0.79 per cent of those treated with aspirin com- 
pound, phenyltoloxamine dihydrogen citrate 
and oral penicillin. 

7. One case of serum sickness developed dur- 
ing oral penicillin therapy. 
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Cortisone and Combined Antibiotic Therapy 
of Acute Brucellosis Melitensis’ 


Gorpon B. Lizur. Joan H. m.c. and Sami I. Saw, m.B.f 


Cairo, Egypt 


LTHOUGH there have been large differ- 
ences in the incidence of relapse among 
various regimens utilizing antibiotics 

for the treatment of brucellosis, the time re- 
quired for the alleviation of symptoms has been 
essentially the same.'~* In all of these regimens 
patients required from three to seven days to 
become afebrile and nearly twice as long to 
become otherwise asymptomatic. 

The well known effects of cortisone against 
fever and arthralgia*® suggested a trial of this 
agent in the therapy of acute brucellosis. Pre- 
liminary work on brucellosis in experimental 
animals’:* and studies in other infectious diseases 
in humans*~!® indicated that cortisone has no 
direct effect on the causative agents but modifies 
the host’s reaction to infection. In the trial of 
cortisone in human brucellosis, therefore, con- 
comitant antibiotic therapy was deemed neces- 
sary. In order to evaluate such combined 
therapy it was essential to use an antibiotic 
regimen which had been previously studied. A 
three-week regimen of oxytetracycline (terra- 
mycin) plus streptomycin was selected because 
of the relatively short treatment period. This 
paper is a report on forty-eight patients with 
acute or subacute brucellosis who were treated 
with a combination of cortisone, oxytetracycline 
and dihydrostreptomycin. 


MATERIALS AND METHODS 


Forty-six patients had received no previous 
specific therapy and two had relapsed from 
short courses of a single antibiotic. Ages ranged 
from sixteen to seventy years, averaging thirty- 
four. Since facilities available for the care of 


females were limited, all patients except three 
were males. Cases were selected on the basis of 
brucella agglutinations of 1:160 or above in 
hospitalized patients with undiagnosed febrile 
illnesses. On the basis of duration of illness!’ 
forty-five patients had acute brucellosis, with 
illnesses ranging from twelve to ninety days and 
averaging thirty-four; three had the subacute 
variety with illnesses of four months in one, and 
one year in two. All patients were febrile before 
institution of therapy. Maximal observed rectal 
temperatures before treatment ranged from 
100.2° to 105.0°F., averaging 103.0°F. 

The control group used for comparative pur- 
poses consisted of twenty-two patients treated 
with oxytetracycline and streptomycin for three 
weeks and reported previously.” 

Diagnostic Criteria. Blood and urine speci- 
mens were cultured daily for four days before 
institution of therapy.§ In addition, bone mar- 
row aspirations were cultured and examined 
pathologically in thirty cases.'® Brucella meli- 
tensis was isolated from the blood of forty-three 
(90 per cent) of the patients, from the urine of 
twelve (25 per cent), and from the bone marrow 
in twelve (40 per cent of the thirty patients 
examined). Although the organism was not 
recovered from either urine or bone marrow in 
any of the five patients with negative blood 
cultures, pathologic examination of the marrow 
revealed a granuloma in one of these. The five 
bacteriologically negative cases were clinically 


§ A modified version of Castaneda’s procedure was 
used for culture of brucella organisms. The bacteriologic 
studies were performed by Billy H. Cook, HMC, 
U.S.N., and George B. Jones, HMC, U.S.N. 


* From the Department of Clinical Investigations, U. S. Naval Medical Research Unit No. 3, Cairo, Egypt. 
These studies were made possible by the cooperation of the Egyptian Ministry of Health. The opinions or assertions 
contained herein are the private ones of the authors and are not to be construed as official or reflecting the views of the 


Navy Department or the naval service at large. 


t Present address: Sloan-Kettering Inst., East 68th St., New York, N. Y. 
t Former Fulbright Student, NAMRU-3. Present address: Fourth Division, Bellevue Hospital, New York, N. Y. 
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indistinguishable from the positive cases and 
had brucella agglutinations of 1:640 or 1:1280. 

Observations. All patients remained on the 
wards for thirty days following treatment and 
were checked frequently with cultures and 
routine laboratory examinations. Subsequent to 
discharge they were seen regularly as out- 
patients. With only one exception, all were 
observed from four to thirteen months after 
completion of therapy, with an average follow-up 
of 8.6 months. The one exception was a patient 
who had a relapse and moved to another area 
following retreatment. 

Method of Therapy. In all cases oxytetra- 
cycline* was given at four-hour intervals in 
daily dosage of 3.0 gm. for the first week and 
1.5 gm. for the subsequent two weeks. In addi- 
tion to oxytetracycline, dihydrostreptomycin f 
was administered intramuscularly in daily 
dosage of 1.0 gm. for the entire three-week 
period. 

Cortisone{ therapy was varied in an attempt 
to determine the optimal dosage, route and 
period of administration. The first group 
(twenty-four patients) received cortisone during 
the first three to seven days of antibiotic therapy 
only (total dosage 0.4 to 1.0 gm.) Twenty-two 
of these received 0.3 gm. of cortisone on the 
first day, 0.2 gm. on the second day and 0.1 gm. 
on subsequent days. The other two patients in 
the group received 0.1 gm. daily. The second 
group (also twenty-four patients) received the 
hormone during the entire three-week treat- 
ment period. In this group cortisone was ad- 
ministered at twelve-hour intervals. Daily 
dosage consisted of 0.1 gm. the first week and 
0.05 gm. the second and third weeks, making 
a total course of 1.4 gm. per patient. 


RESULTS 


Clinical Response to Therapy. All patients were 
febrile at the start of treatment and temperature 
recordings were made every two to four hours 
thereafter. In six patients no further temper- 
ature elevations were observed. The average 
duration of fever following initiation of therapy 
was twenty-two hours for the entire series of 
forty-eight patients. It is apparent from Table 1 


* Oxytetracycline hydrochloride (terramycin®), Chas. 
Pfizer and Company, Inc., Brooklyn, N. Y. 

1 Dihydrostreptomycin sulfate, Chas. Pfizer and 
Company, Inc., Brooklyn, N. Y. 

t Cortisone acetate (cortone®), Merck and Company, 
Inc., Rahway, N. J. 
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that the patients (group 1) who received larger 
initial doses of cortisone responded somewhat 
more rapidly (average nineteen hours) than 
those (group 11) treated with 0.1 gm. of cortisone 
daily from the start (average twenty-four hours). 
With the exception of two cases in which early 


TABLE I 
CORTISONE AND RESPONSE TO THERAPY 


Days Herxheimer- 
of Symp- like 


toms * 
Reactions} 


No. Hours 
of of Fever 
Cases | (Average) 


Control group 2 9 12 (55%) 
Cortisone group 1: cor- 

tisone 3 to 7 days... 9 
Cortisone group 11: cor- ‘ 


tisone 21 days | 8 


3 (13%) 


5 (21%) 


Total cortisone series. . 9 


8.(17 %) 


* For complete abolition of significant symptoms. 

¢ An exacerbation of symptoms or fever above that noted during 3 to 
4 days pretreatment observation and occurring within the first 48 hours 
of treatment. 


discontinuance of cortisone was necessary be- 
cause of toxic reactions, fever lasting more than 
three days was noted in only three cases. * 

One-half of each group received oral corti- 
sone; the other half received the intramuscular 
preparation. The number of cases is too small to 
permit definite conclusions regarding route of 
administration. In general, however, patients 
treated with oral cortisone responded more 
rapidly than the others. (Fig. 1.) 

Alleviation of severe arthralgia, myalgia, 
headache and malaise was more rapid with 
cortisone than without. In general, patients 
experienced marked relief within twenty-four 
to seventy-two hours. For complete abolition of 
such symptoms, however, patients receiving 
cortisone required an average of nine days. The 
latter is the same period as observed with the 
control regimen. 

In fourteen of the twenty-four patients receiv- 
ing cortisone for three to seven days there was a 
transient return of either fever or symptoms, or 
both, following discontinuance of the hormone. 
In twelve the recurrence was only slight and by 
no means comparable to that present before 
therapy. A more marked recurrence was experi- 
enced by the other two patients in whom 


* One patient in group 1 required seventy-six hours 
to become afebrile; two patients in group 1 required 109 
and 125 hours. 
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cortisone was discontinued at three days be- 
cause of toxic reactions. 

In the second group of patients, who received 
cortisone during the entire three weeks, there 
was reappearance of fever during therapy in 
only one patient and a recurrence of slight 


105} 


RECTAL TEMPERATURE 
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Other Effects of Therapy. Eight (17 per cent) 
of the patients in the present series demonstrated 
a Herxheimer-like exacerbation of fever or 
symptoms, or both. (Table 1.) The incidence 
in the group receiving larger initial doses of 
cortisone was less (13 per cent) than that of the 
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Fic. 1. Rapid response to large initial doses of cortisone in a fifty year old male. Patient was still febrile one hour 
after institution of therapy but afebrile at three hours and subsequently. Febrile episode twenty days after therapy 
was classified as a clinical relapse. C, indicates contaminated cultures; + and 0, respectively, positive and nega- 


tive cultures. 


symptoms in five. After termination of therapy, 
however, two patients in this group had signifi- 
cant recurrences within three days. One of these 
patients also showed a Herxheimer-like reaction 
in spite of cortisone therapy. (Fig. 2.) 

Bacteriologic Response. Positive blood cultures 
were obtained twelve hours to twelve days after 
institution of therapy in thirteen of the forty- 
three patients who were positive before treat- 
ment. Bacteremia was detected twelve to 
twenty-four hours after the start of treatment in 
six of these cases, thirty-six to forty-eight hours 
in three, sixty to seventy-two hours in two, four 
days in one and twelve days in one. No correla- 
tion was noted between persistence of bac- 
teremia and rate of response, tendency to relapse 
or duration of cortisone administration. 


group treated with smaller initial doses (21 
per cent). 

In view of the well known fluid-retaining 
effect of cortisone, weight changes during treat- 
ment in the present series did not necessarily 
reflect true nutritional gains. Patients receiving 
cortisone gained weight more rapidly during 
treatment than the control group. By the time 
of discharge, however, total weight gains of the 
groups were quite similar. 

Changes in Serum Agglutinins. Figure 3 demon- 
strates a marked drop in mean brucella agglu- 
tination titer during the second week of treat- 
ment in the group receiving cortisone for three 
to seven days. This is compared to changes in 
mean titer of the control group who did not 
receive cortisone. There was a_ subsequent 
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return to the initial level by the cortisone- 
treated group, apparently related to discon- 
tinuance of the hormone. 

During the study on the second twenty-four 
patients (cortisone for three weeks) a new batch 
of brucella antigen was used. As a result the 
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the hormone. The second occurred in a nineteen 
year old male whose pretreatment roentgeno- 
gram showed a limited area of pulmonary 
infiltration in the left mid-lung field. Following 
a three-week course of oral cortisone, with 
oxytetracycline and dihydrostreptomycin, a 
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DAY OF DISEASE 
Fic. 2. Failure of cortisone to prevent Herxheimer-like exacerbation following institution of therapy in a thirty year 
old female. Patient was delirious twenty-four hours after start of therapy but subsequently responded well. Fever 
lasted twenty-nine hours. Fourteen hours after completion of therapy temperature again spiked to 105°c. 


mean titers of that group were significantly 
lower, even before treatment, and cannot be 
compared directly to the other two groups. It 
should be noted, however, that the second 
group also showed a drop in mean agglutination 
titer (from 1:1040 to 1:730), although not 
until the third week of treatment and without 
a secondary rise. 

Drug Toxicity. With the concomitant ad- 
ministration of three therapeutic agents, pos- 
sible toxic effects of therapy are somewhat 
difficult to evaluate. There were five instances 
in which side effects were of sufficient degree to 
warrant concern, of which four were attributable 
to cortisone. One was a manic psychosis that 
occurred in a fifty year old female on the third 
day of cortisone therapy (group 1). This reaction 
disappeared three days after discontinuance of 
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second roentgenogram showed a cavity in the 
previously noted area of infiltration. Sputum 
studies revealed numerous acid-fast bacilli and 
the patient was put on strict bed rest. He subse- 
quently suffered a brucella relapse and was 
retreated with oxytetracycline plus dihydro- 
streptomycin. Following retreatment the sputum 
was negative for acid-fast bacilli. In the subse- 
quent five months serial roentgenograms showed 
no change in size of the cavity but revealed a 
moderate decrease in the surrounding area of 
infiltration. The other two significant reactions 
attributable to cortisone consisted of moderate 
gynecomastia in an eighteen year old male, and 
generalized anasarca responding to a mercurial 
diuretic in a forty year old male with evidence 
of cor pulmonale. 
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The other severe side reaction was a bout 
of nausea, vomiting and epigastric pain occur- 
ring in a forty-four year old male during 
the second day of therapy with oral corti- 
sone. Although the hormone was discon- 
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receiving oral cortisone compared to eight 
(33 per cent) of those receiving the paren- 
teral form. The dizziness and skin rash were 
attributed to dihydrostreptomycin; the glossitis, 
to oxytetracycline. 


e—e" TERRAMYCIN — STREPTOMYCIN 
o----o T-S WITH CORTISONE 3-7DAYS 


600 


T.—-S. THERAPY 
STARTED 


3 


WEEKS 


T.-S. THERAPY 
FINISHED 


Fic. 3. The effect of cortisone on circulating brucella agglutinins. The control group (@——®) includes 


twenty-two patients and the cortisone-treated group (O 


tinued on the third day, the patient’s difficulty 
continued until the tenth day of therapy, three 
days after the decrease in oxytetracycline 
dosage. This reaction was therefore considered 
most likely due to oxytetracycline. 

Relatively insignificant side reactions were 
common and consisted of very mild, recurrent 
sensations of epigastric burning in twenty 
patienis, dizziness without evidence of vestibular 
damage in four, glossitis in two and an allergic 
type skin rash in one. The symptom of epigastric 
burning was usually transient, was associated 
with anorexia and nausea in four cases, and 
occurred in twelve (50 per cent) of the group 


----O), twenty-four patients. T.-S. refers to 


Complications during Therapy. During treat- 
ment there were several other complications 
not directly attributable to the therapeutic 
agents. An inflammatory subcutaneous nodule 
appeared over the tibia of one patient (group 1) 
on the fifth day and over the scapula of another 
(group 1) on the seventh day. Both lesions 
disappeared during continued therapy. A local- 
ized myositis in the calf of a third patient 
(group 1) likewise appeared and disappeared 
during treatment. Ulnar neuritis developed in 
one patient (group 11) on the sixth day of therapy 
and persisted, only slightly diminished, until 
discharge. 
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Relapses. (Table 1.) Compared to an 18 per 
cent post-treatment relapse rate in the control 
group,* relapses occurred in fourteen (29 per 
cent) of the forty-eight patients treated with 
cortisone, oxytetracycline and dihydrostrepto- 
mycin. Of seven patients who received 0.4 to 


host’s reaction to the infection. Such an effect 
was noted with cortisone (or ACTH) and 
antibiotic therapy in pneumonia, generalized 
peritonitis, meningococcemia and _ typhoid.°:!® 
The authors of these studies concluded that 
ACTH or cortisone may be very helpful in 


TABLE II 
CORTISONE AND POST-TREATMENT RELAPSES 


Days of 
Cortisone 
Therapy 


Total No. of Relapses 


Dose of 


Cortisone Clinical* | Bacterial} | Total (% 


Control 
Cortisone | 


Cortisone 1 


4 (18%) 
1 (14%) 
5 (29%) 
8 (33%) 


Total cortisone series 


14 (29% 


* Clinical relapses with or without bacterial confirmation. 
t Bacterial relapses without clinical signs or symptoms. 


0.7 gm. of cortisone in three to four days, only 
one (14 per cent) had a relapse. On the other 
hand, there were five (29 per cent) relapses 
in the group receiving 0.9 to 1.0 gm. in six to 
seven days, and eight (33 per cent) in the group 
receiving 1.4 gm. in twenty-one days. 

Eleven (79 per cent) of the relapses occurred 
during the first four weeks after therapy, while 
the patients were still on the wards. The other 
three occurred from six weeks to four months 
after treatment. Of the twelve patients who 
showed clinical manifestations of relapse, only 
one had bacteriologic confirmation. The other 
two patients had bacteriologic relapses without 
clinical signs. Thus three of the fourteen relapses 
were confirmed bacteriologically. 


COMMENT 


It should be emphasized that the beneficial 
effect of cortisone in the present study was 
apparently not due to any direct action on the 
infecting organism but to a modification of the 


*In a recent re-evaluation of 150 patients with 
brucellosis treated with one of several different regi- 
mens,!* it became apparent that epididymitis without 
urethritis was most likely a manifestation of brucellosis. 
One patient in the oxytetracycline-streptomycin group? 
was previously classified as having epididymitis due to 
catheterization and must therefore be reclassified as a 
relapse. The total relapse rate for that group, therefore, 
is four (18 per cent). 
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severe infections but should always be used as 
an adjunct to specific therapy and not as a sub- 
stitute. This seems particularly true in brucel- 
losis, considering the preliminary studies show- 
ing the deleterious effect of cortisone alone in 
experimental acute brucellosis.“* Spink and 
co-workers have recently reported further 
studies on cortisone in experimental animal 
brucellosis?® and, in addition, on ACTH in 
human brucellosis.21_ In chronically infected 
animals cortisone failed to cause significant 
changes. In humans ACTH showed good effect 
in two acute cases with Brucella abortus bac- 
teremia, but minimal effect in five with sub- 
acute or chronic disease. These authors ex- 
pressed little enthusiasm for ACTH or cortisone 
in human brucellosis, with the possible excep- 
tion of seriously ill and toxic patients. The 
present study, which encompasses forty-five 
cases of acute Br. melitensis infection, under- 
lines certain advantages in the discriminate use 
of cortisone in this type of acute brucellosis. 
One of the major problems in the therapy of 
brucellosis is that of post-treatment relapses. It 
is therefore important to determine whether the 
differences observed in this study are statistically 
significant. Analysis by the method of Chi 
square with fourfold contingency tables”’ reveals 
that the differences in relapse rates among the 
various groups receiving cortisone (14 per cent 


Group 
) 
| | | 
4 0 | 2 3 | 
| 67 |0.9-4.0'gm.| 17 5 
| | 
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versus 33 per cent) are not statistically signifi- 
cant (Chi square = 0.26 or less, in all combina- 
tions); nor is there statistical significance 
in the higher relapse rate of the entire present 
group (29 per cent) compared to that of the 
previous (control) group treated with oxy- 
tetracycline plus streptomycin (18 per cent) 
(Chi square = 0.47). 

In the present study only three (21 per cent) 
of fourteen relapses were proved bacterio- 
logically. This is in marked contrast to the 
previous studies'~* in which between 75 and 
86 per cent were bacteriologically confirmed. 
In an investigation of possible causes it was 
found that nearly 40 per cent of post-treatment 
cultures had been contaminated. The discrep- 
ancy therefore appears most probably to be due 
to increased culture contamination, resulting 
in a lower yield of positives on a single culture. 
In support of this explanation is the fact of lower 
recovery of specific organisms before treatment, 
both for single blood cultures (40 per cent posi- 
tive versus 80 per cent previously) and for 
multiple urine cultures (25 per cent positive 
versus 43 per cent previously). If such an 
explanation is correct, the true relapse rate in 
the present series may well have been higher 
but not observed because of failure to recover 
the organisms in transient bacteremia or 
bacilluria. 

As regards cortisone’s effect on brucella 
agglutination titers, it should be noted that the 
significance of these agglutinins is poorly under- 
stood. Huddleson suggested that they have no 
proved function in the active immunity mecha- 
nism but are merely by-products of the reaction 
between antigen and body tissues.”* The tran- 
sient early depression of agglutinins in this series 
may be the result of cortisone’s blocking this 
antigen-tissue reaction. Such a blocking action 
of ACTH and cortisone against brucella toxin 
was suggested by Spink and co-workers, but 
they did not observe any consistent effect on 
Tempereau et al.,* on the 
other hand, reported a depression of brucella 
agglutinins in ACTH-treated brucellosis in 
guinea pigs. The relationships between adrenal 
cortical hormones and antibodies in other 
infectious diseases are similarly not yet clear. 
Although enhancement of circulating anti- 
bodies by: the hormones has been reported,?*:?5 
the main effect appears probably to be one of 
antibody depression. 

Recent studies by Shaffer et al.?® emphasize 
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the significant role of the host’s immune mecha- 
nisms in the final eradication of brucella infec- 
tions during suppressive antibiotic therapy. 
That such immune processes are not inhibited 
completely by cortisone in relatively small doses 
is suggested by the fact that the 33 per cent 
relapse rate of brucella patients treated with 
cortisone during the entire three-week period of 
combined antibiotic therapy was still signifi- 
cantly lower than the 80 per cent relapses noted 
after short term, single antibiotic therapy 
(Chi square = 13.22). Although part of this 
difference is undoubtedly due to the use of a 
potent bactericidal combination as opposed to a 
single bacteriostatic drug, it is difficult to con- 
ceive that such a difference could occur in the 
complete absence of immune processes. 

The variability of patients’ reactions to 
brucella infections is well known. It is not 
unusual to observe patients who are afebrile and 
asymptomatic in spite of positive blood cultures 
—a situation similar to that noted with cortisone 
therapy. These facts suggest that the adrenal 
gland may play an unusual role in human 
brucellosis. It is apparent that more detailed 
studies are needed regarding the possible inter- 
relation of adrenal cortical hormones, antibody 
production and immunity in brucellosis. 


SUMMARY AND CONCLUSIONS 


Forty-eight patients with brucellosis were 
treated with a combination of cortisone, oxy- 
tetracycline and dihydrostreptomycin. Forty- 
five had acute and three had subacute brucel- 
losis. Blood cultures were positive for Br. 
melitensis in forty-three (90 per cent) of the 
cases. 

Clinical response to therapy was rapid and at 
times dramatic. Patients became afebrile within 
an average of twenty-two hours after institution 
of therapy as compared to 4.6 days in a control 
group who did not receive cortisone. Herx- 
heimer-like exacerbations of fever or symptoms 
were fewer (17 per cent) than noted in the 
control group (55 per cent). Although relapse 
rates appeared to be higher in patients re- 
ceiving cortisone for one to three weeks (29 to 
33 per cent) than in those who received it 0 to 
4 days (14 to 18 per cent), the differences were 
not statistically significant. Brucella agglutina- 
tion titers appeared to be depressed by cortisone 
therapy. 

Occasional major side effects of cortisone 
therapy militate against its general use in 
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brucellosis. Likewise, the possible effects of 
lowering host resistance or causing more fre- 
quent relapses weigh against the use of cortisone 
either alone or for long periods even with anti- 
biotic therapy. Its dramatic effect in alleviating 
toxemia, however, makes the discriminate use 
of cortisone a helpful adjunct during the first 
four or five days of specific antibiotic therapy of 
acute brucellosis. 
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Serum Lipoproteins of Normal 


and Atherosclerotic Persons Studied 


by Paper Electrophoresis’ 


I. N. ROSENBERG, M.D., ELIOT YOUNG, M.D. and SAMUEL PROGER, M.D. 


Boston, Massachusetts 


ARIOUS quantitative abnormalities of 
\ the blood lipids have been reported in 
persons with atherosclerosis. It has been 
claimed that in the plasma of such patients there 
is a higher concentration of cholesterol’ and of 
certain ultracentrifugally determined lipopro- 
teins? and an increased ratio of cholesterol to 
phospholipid® and of 8- to a-lipoprotein.* It was 
consequently of interest to study the serum lipids 
of arteriosclerotic patients by the recently 
developed method of paper electrophoresis.*~'° 


METHODS 


Two groups of persons were studied. Group A 
consisted of twenty-one hospitalized patients 
with coronary artery sclerosis as judged by the 
previous occurrence of myocardial infarct. This 
group included sixteen men and five women, 
and the average age was fifty-five years (range 
thirty-nine to seventy-three). Group B was made 
up of eighteen women whose average age was 
thirty years (range sixteen to forty-nine); ten 
of these were laboratory technicians believed to 
be in good health and the remainder were pa- 
tients hospitalized for disorders unrelated to the 
cardiovascular system. There was no Clinical 
reason to suspect important atherosclerosis in 
any member of group B. 

Venous blood was drawn from the fasting 
patient and paper electrophoresis of the serum 
was performed. The apparatus and general 
details of the procedure have been described 
elsewhere.’ The sera were applied to the filter 
paper as uniformly as possible with respect to the 
quantity used and the width of the resulting 
band; 0.02 cc. of serum per cm. width of paper 


was transversely applied, and papers 3 to 11 cm. 
wide were used. Electrophoresis was usually 
performed for five hours. Each dried paper was 
then cut into two longitudinal parallel strips, 
one of which was stained for proteins with 
bromphenol blue and the other for lipid with 
Sudan IV. The color intensity of the bands was 
measured quantitatively by the use of a scanning 
device which permitted the dry stained strip to 
be drawn stepwise across the light beam of the 
Beckman DU spectrophotometer,'! the optical 
density being recorded at 3.8 mm. intervals. 
Satisfactory densitometry was achieved in this 
way and it was found unnecessary to use pro- 
cedures designed to render the paper more 
translucent prior to photometry. The Sudan 
strips were read at 540 my. and the bromphenol 
blue at 625 my. Curves relating optical density 
and the distance along the paper were drawn 
and the Sudan areas measured by planimeter. 


RESULTS 


In both groups of subjects the same general 
pattern of proteins and lipids previously de- 
scribed®*® was noted. The serum proteins oc- 
curred as 4 bands corresponding, in the order of 
increasing mobility to y, 8 and a, globulins and 
to albumin. The sudanophilic lipid was in two 
broad areas. The larger (designated for con- 
venience zone 1) extended from the origin to the 
8-globulin region, and its major portion cor- 
responded approximately to the (-globulin 
band; the smaller (zone m) extended from the 
foremost end of zone 1 through the albumin 
region and often somewhat beyond the latter. 
In some cases the forward edge of zone 1 fused 


* From the Ziskind Research Laboratories, New England Center Hospital, Pratt Diagnostic Clinic and the Department 
of Medicine, Tufts College Medical School, Boston, Mass. Aided by a grant from the Leo Lehman Research Fund. 
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slightly with the hind end of zone u; in such 
instances a perpendicular demarcating line was 
drawn at an appropriate point for purposes 
of measuring the respective areas of each zone. 
In contrast to the relatively smooth protein 
bands, minor peaks were frequently encountered 
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with respect to the absolute values of these zones 
and their sum showed that the total lipid of 
the group A patients was 29 per cent higher than 
that of group B, while zone 1 was 50 per cent 
greater and zone m 23 per cent smaller in the 
coronary atherosclerotic group than in group B. 


DISTANCE ALONG PAPER ,CM. 
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Fic. 1. Densitometric tracings of electrophoretogram of serum of a twenty year old female laboratory technician. 
Optical density of successive corresponding sections of the bromphenol blue and Sudan-stained strips is plotted 
against the distance from the line of application of the serum to the paper (shaded area). The lipid ordinate scale is 
twice that of the protein. Open circles, broken line represents the protein curve; closed circles, solid line the lipid 
curve. The area under the lipid curve bounded inferiorly by AB corresponds to Zone 1, and that bounded by BC 
Zone u. The area of zone 1 is 55.4 per cent of the total area of zones 1 and nu. The value of the ratio’R, represented 


l 
by — is 0.75. 


Fic. 2. Serum electrophoretogram of a fifty-two year old woman who had had a myocardial infarct. (Conventions as 
in Figure 1.) The zone 1 area constitutes 90.0 per cent of the combined areas of zones 1 and n. The value of R is 1.28. 


within the broad outlines of the two major lipid 
zone curves; however, their inconstancy and 
poor definition from adjacent peaks made their 
significance uncertain. 

The relative proportion of lipid in zones 1 and 
u (determined from the areas of the densito- 
metric curves) was found to be significantly 
different in the two groups studied. In the group 
A sera 81.6 + 7.9 (S.D.) per cent of the total 
was in zone 1 and 18.4 per cent in zone 11, while 
the corresponding values in group B were 70.3 + 
6.1 per cent and 29.7 per cent (p < .01). Six- 
teen of the twenty-one patients in group A had 
78 per cent or more of the total lipid in zone |, 
while in all but one of the eighteen persons in 
group B the proportion of lipid in zone 1 was 
less than this value. A comparison of the groups 
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The average serum cholesterol in group A 
(determined in twenty patients) was 227 mg. 
per cent, and that in group B (six patients) 191 
mg. per cent. In the group A patients there was 
no apparent correlation, as judged by scatter 
diagram, between the value of the serum 
cholesterol concentration and the proportion 
of the total lipid in a particular zone. 

Curves showing extreme examples from each 
group are shown in Figures 1 and 2. 

In an earlier study it had been observed that in 
7 per cent of a group of unselected patients lipid 
zone I was much broader than in the majority 
and extended well beyond the §-globulin peak.° 
In the present work a similar pattern was noted 
in several of the atherosclerotic patients. To 
express this in quantitative terms an arbitrary 
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ratio (R) was chosen which might show the 
linear extent of zone 1 lipid in relation to the 
8-globulin: 


R = distance from the y-globulin peak to the 
zone I lipid peak/distance from y-globulin 
peak to 6-globulin peak 


This quantity was selected rather than measure- 
ments from the origin to the appropriate peaks 
in order to compensate for possible variation in 
such factors as magnitude of the applied voltage, 
duration of electrophoresis and the site and 
width of the applied serum band. 

Measurements were made on the densito- 
metric curves and the lengths measured and used 
to obtain R were the projections of the observed 
distances on the abscissa. When the zone | 
lipid peak was flat for an appreciable distance 
its center was chosen for the measurement. In 
Figures 1 and 2 the value of R is the ratio of 
lengths / and p. 

In group B, R was 0.858 + .099 (S.D.) and in 
group A, 0.937 + 0.149. This difference was of 
only borderline statistical significance. However, 
while only one person in group B had R as high 
as 1.00, seven subjects in group A had R 1.00 or 
higher. The average value for R in these seven 
subjects was 1.092 + .122, significantly different 
from group B (p < .01); the R value of the 
remaining fourteen subjects in group A was 
0.860, almost identical with that in group B. 
There was no apparent correlation between the 
proportion of the total lipid in zone 1 and the 
value of R 


COMMENTS 


The results of the comparison between the 
two groups studied suggest that the athero- 
sclerotic group has a greater proportion of lipid 
in zone I and a smaller proportion in zone 1, and 
a higher total lipid than the control group. In 
addition, some patients in group A showed 
a lipid pattern characterized by a greater exten- 
sion of the lipid in zone 1 with respect to 6-globu- 
lin, while the remainder of this group were 
indistinguishable in this regard from those of the 
control group. If, as seems likely, lipid zones 1 
and 1 correspond to the 6 and a-lipoproteins, 
respectively, these results confirm the finding of 
Barr and his associates‘ that atherosclerotic 
subjects tend to have an absolute and relative 
increase in the concentration of 6-lipoprotein 
(as chemically determined) and a decrease in the 
concentration of a-lipoprotein. The observa- 
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tions made in the present study are also in agree- 
ment with those measuring other parameters of 
serum lipids in that no pattern distinctive of or 
unique for atherosclerotic subjects was found 
and there is individual overlap between the two 
groups. For this reason the electrophoretogram 
does not appear to be promising as a diagnostic 
test for atherosclerosis. It may be useful as a 
simple method for the semi-quantitative deter- 
mination of the relative amounts of B- and 
a-lipoprotein. 

The significance of the very broad lipid zone 1 
found in one-third of the group A subjects is not 
clear. It is possible that zone 1 is made up of a 
number of distinct lipoproteins which are poorly 
resolved under these conditions, and that the 
apparent extension represents a lipoprotein of 
unusually great mobility present in higher 
concentration than usual. 

The choice of groups A and B for this study 
was motivated by the intention of providing 
groups which would contrast as sharply as possi- 
ble with respect to vascular atherosclerosis. Since 
such factors as age and sex were not controlled, 
the relationship of the differences in the patterns 
of the two groups to the presence of atherosclero- 
sis cannot be evaluated. Study of large numbers 
of individuals of different age groups would be 
necessary before one could correlate changes in 
the electrolipogram with atherosclerosis. How- 
ever, the impossibility of appraising clinically 
the state of the arterial intima in the absence 
of specific cardiovascular or cerebrovascular 
syndromes makes somewhat uncertain the com- 
position of the groups studied under such 
circumstances. 


SUMMARY 


By the method of paper electrophoresis a 
comparative quantitative study was made of the 
sundanophilic serum lipids of two groups of 
persons; one group consisted of twenty-one 
patients who had had previous myocardial 
infarction, the other of eighteen women with no 
clinically important arteriosclerosis. The electro- 
lipograms in all cases revealed two zones, the 
larger probably corresponding to f-lipoproteins, 
the smaller to a-lipoproteins. In the athero- 
sclerotic group the major lipid band constituted 


* Since this manuscript was submitted for publication 
results which agree well with those described herein have 
been reported by E. Nikkila. (Studies on the lipid-pro- 
tein relationships in normal and pathological sera and the 
effect of heparin on serum lipoproteins. Scandinav. J. Clin. 
@& Lab. Invest., Suppl. 8, vol. 5, 1953.) 
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Filter Paper Electrophoretic 


Patterns of Serum in Multiple Myeloma’ 


O. Conn, M.D.t and GERALD KLATSKIN, M.D. 


New Haven, Connecticut 


Innes' first reported the occurrence of 

markedly abnormal electrophoretic pat- 
terns in the serum of subjects with multiple 
myeloma. Two of their three cases exhibited a 
tall narrow spike representing an abnormal 
protein component which migrated with the 
mobility of a beta globulin while the third had a 
normal pattern. Shortly thereafter Kekwick’ 
confirmed the presence of this abnormal serum 
component in myelomatosis but noted that its 
mobility was variable, migrating as a gamma 
globulin in four of his cases and as a beta globulin 
in a fifth. Later Gutman and his coworkers** 
pointed out that while this component usually 
had the mobility of a beta or gamma globulin it 
occasionally had an intermediate mobility. 
They designated this component, which ap- 
peared in the electrophoretic pattern as a sharp 
peak between the beta and gamma globulins, an 
component. In subsequent studies®* these 
observations were confirmed and the specificity 
of the electrophoretic pattern in myelomatosis 
was established. Except for occasional cases of 
hyperglobulinemia, '*'' considered atypical vari- 
ants of multiple myeloma, similar patterns were 
not encountered in any other condition. How- 
ever, not all cases of myeloma exhibited these 
characteristic changes. 

Unfortunately the prohibitive cost of the con- 
ventional Tiselius apparatus and the time-con- 
suming technic it requires have precluded the 
adoption of electrophoretic analyses of serum 
as a routine diagnostic procedure in suspected 
cases of myelomatosis. However, the recent 
development of an electrophoretic method em- 
ploying filter paper as a supporting medium!?—!® 
appears to have overcome these obstacles, for 
not only is the apparatus required relatively 
inexpensive but the technic permits rapid 


T: 1939 Longsworth, Shedlovsky and Mac- 


simultaneous analyses of multiple undialyzed 
samples. Moreover, it has the advantage that it 
requires very little serum, and that opalescence 
does not distort the electrophoretic pattern as it 
does in the Tiselius apparatus. Although filter 
paper electrophoresis is a relatively new proce- 
dure, it has already found a wide variety of 
applications both in clinical medicine'®*? and in 
investigative work.”*~?° In this connection sev- 
eral authors**-4* have described the serum 
patterns in isolated instances of multiple mye- 
loma but no systematic attempt has yet been 
made to evaluate the results in a large series of 
proved cases.{ The present investigation was 
undertaken, therefore, to study the diagnostic 
value of the serum electrophoretic patterns 
obtained by the filter paper method in a group of 
eighteen proved cases of multiple myeloma and 
to compare the results with those obtained by the 
classical Tiselius method. 


MATERIAL AND METHODS 


The essential clinical and laboratory features 
in the eighteen cases of myelomatosis investi- 
gated are summarized in Table 1. 

Filter paper electrophoresis was carried out 
using the Flynn-deMayo apparatus,*’ veronal 
buffer (pH 8.60, ionic strength 0.05), and 
Whatman No. 1 filter paper strips measuring 38 
by 5 cm. The latter were soaked in the buffer and 
then drained of any excess on dry filter paper. 
After blotting a 1 cm. transverse band dry at the 
center, 0.015 to 0.030 ml. of serum was applied 
to the paper in a linear fashion with a capillary 
pipette. Six such strips were electrophoresed 
simultaneously in the inverted “V” position, 


t Since completion of this study Griffiths and Brews*‘ 
have reported on the filter paper electrophoretic patterns 
in twenty proved cases of multiple myeloma. Their 
results have been incorporated in Table m. 


* From the Department of Internal Medicine, Yale University School of Medicine, New Haven, Conn. 
+t James Hudson Brown Fellow in Medicine. 
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as described by Flynn and deMayo,*! at a volt- 
age of 120 for eighteen hours (current averaged 
3.0-4.0 mA total or 0.1 to 0.15 mA per cm. of 
paper). They were then dried in an oven at 80 to 
90°c. for thirty minutes and stained by the 
quantitative bromphenol blue method of Flynn 
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horizontal axis and the optical densities on the 
vertical axis. After joining the points to form 
smooth curves, the areas of the individual com- 
ponents were separated by dropping perpendicu- 
lars to the baseline at the nadirs, as suggested by 
Tiselius and Kabat.** The areas under the curve 


TABLE I 


SUMMARY OF CLINICAL AND LABORATORY FEATURES IN THE EIGHTEEN CASES OF 


MULTIPLE MYELOMA 


INVESTIGATED 


Chief Complaint 


Known Duration 
of Disease (mo.) 


Back pain (vertebral 
fracture) 

Weak legs (cord tumor) 

Disorientation, dyspnea 

Back pain 

Thigh, shoulder pain 

Hip and back pain 

Back pain 

Back pain 


no 


Back pain (cord tumor) 


4 
3+ 
2+ 


67, M 
69, M 
51, F 


Back pain 

Dyspnea, edema 

Disorientation (plasma cell 
leukemia) 

Fracture of clavicle 

Dyspnea, edema 

Weakness, weight loss 

Epigastric, rib and back 
pain 

Back pain 

Renal colic 


| 42+ 
3 
2 
5 


74, F 
67, M 
60, M 
70, M 


18 
1+ 


F 
55, M 


Bone Lesions 


+ | 


+ 


by X-ray 


Serum Phosphorus 
(Bodansky units) 


(mg. %) 
Serum Alkaline 


Protein, Urine 
Phosphatase 
Electrophoresis * 


++4+4+4+4++ | Hyperglobulinemia 


Serum calcium 


Bence Jones 
(mg. %) 


> 


Confirmatory 


Confirmatory 
Diagnostic 
Confirmatory 
Confirmatory 
Confirmatory 
Confirmatory 
Diagnostic 


+ 


eooo+o0 | 


5 


i+ 


| Diagnostic 


> 
5 


Diagnostic 
Diagnostic 
Confirmatory 


Confirmatory 

Diagnostic 

Non-specific 
Non-specific 


Non-specific 
Non-specific 


++ 


+o 


* Diagnostic: established diagnosis before marrow biopsy. 
Diagnostic: suggested diagnosis even before it was considered clinically. 
Confirmatory: pattern diagnostic but not obtained until after positive marrow biopsy. 
Non-specific: pattern abnormal but not diagnostic. 


and deMayo?! and by the Amidoschwarz 10B 
method described by Grassmann et al.** Follow- 
ing transection of the strip into 5 mm. segments 
and elution of the dye, as recommended by these 
authors, the optical densities of the eluates were 
determined in a Coleman, Jr. spectrophotom- 
eter at a wave length of 595 mu. for the brom- 
phenol blue and at 620 mu. for the Amidoschwarz 
method. The results were then plotted on a high 
grade, uniform weight millimeter paper, the 
migrations in centimeters being plotted on the 
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were then carefully excised and weighed on an 
automatic balance sensitive to 0.05 mg. From 
the weights the relative areas and concentrations 
of the individual components were calculated. 
The absolute concentration of protein in each of 
the components was then computed from the 
total serum protein value obtained by chemical 
analysis. No correction was made for differences 
in the staining properties of albumin and globu- 
lin since the principal alterations in the pattern 
of special interest in this study were all within the 


| 
| | | | 
| 
ase | | 
No. 
ex | 
Name | 
| 
| | 
1. CH | 54,F | | | 
| | | | | | 
| | | 
2. GD | 67,M | | | 
3. AB | 71,F | | 
4. LK | 67,M | | | | | | 14.3 | 4.3 | 2.0 | 
5. AS | 60,F | 11 | 113.5 14.5 | 3.7 
6. CL | 58,M 20 | | | 10.4/3.0| 2.8 | 
7. JM | 60,M | 2 | | ft 0.7 | 4.5 | 2.7 | 
8. FR | 79,M 12 | 8.7/4.1] 6.0 | 
| | | 
| | | | 
| | | | 
| | | | 
11. ArB | | 0 | +|10.6/2.6| 6.9 | 
13. LS | | + | | +| 10.2] 4.4 | 
14. FM | +|17.1]3.8| 3.8 
15. JS | + | o | 10.5 | 3.2 | 4.8 | 
17. LL | + | 
18. AK | 4s 
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globulin group and since the correction factor 
has been found to be extremely variable.”!:*! 

A Perkin-Elmer Model 38 electrophoresis ap- 
paratus with a 2 ml. cell was used for the con- 
ventional electrophoretic analyses. Serum was 
diluted 1:3 or 1:4 with veronal buffer (pH 8.60, 


ele 
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multiple myeloma investigated. Fourteen of 
these exhibited the tall narrow globulin peaks 
considered diagnostic of myelomatosis, but in the 
remaining four the abnormalities were classified 
as non-specific. The diagnostic peaks had the 
mobility of a gamma globulin in ten instances, 


HYPERGAMMAGLOBULINE MIA 


CIRRHOTIC 


“M" PEAK GAMMA PEAK 


Fic. 1. Filter paper electrophoretic patterns illustrating the tall narrow contour and the variations in the mobility 
of the diagnostic serum globulin peaks seen in myelomatosis. A normal and a non-myelomatous hyperglobulinemic 


serum pattern are included for comparison. 


ionic strength 0.1) and dialyzed against 500 ml. 
of buffer for twenty-four hours at 5°c. Electro- 
phoresis was carried out at 135 volts for 120 
minutes, at the end of which time the pattern 
was photographed by the scanning method of 
Longsworth.**® The areas were calculated from 
the projected image of the negative traced on 
millimeter paper in the manner already 
described. 

Chemical analyses of serum protein were car- 
ried out by the Gornall modification’ of the 
Cohen and Wolfson biuret method, * using 26.88 
per cent sodium sulfite to precipitate globulin. 


RESULTS 


Filter Paper Electrophoretic Patterns. Abnormal 
patterns were obtained in all eighteen cases of 


that of an ““M”’ fraction in two, and that of a 
beta globulin and an alpha globulin in one each. 
Typical examples of each of these patterns are 
illustrated in Figure 1. For purposes of compari- 
son patterns of normal and non-myelomatous 
hyperglobulinemic serum are also illustrated. 

The non-specific abnormalities observed in 
Cases 15, 16, 17 and 18 are illustrated in Figure 
2. It will be noted that the gamma globulin peak 
is suggestively peaked in Case 15, that there is an 
abnormal peak between alpha-2 and beta 
globulin in Case 16 and that the gamma globulin 
peak is abnormally small and flat in Cases 17 
and 18. 

As has been previously reported,*:* there was a 
variable but consistent fall in albumin con- 
centration, and all but four of our cases showed 
an increase in the total globulins. (Table 1.) 
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TABLE II 
COMPARISON OF ELECTROPHORETIC AND CHEMICAL FRACTIONATION OF SERUM 


Globulin * 


Total Total (gm. /100 ml.) 


Protein Globulin 


(gm. / (gm. per 
100 ml.) 100 ml.) 


Method 


Controls t 


Chemical 


Paper 
electrophoresis 

Tiselius 
electrophoresis 


Chemical 3.93 
Paper electro. 
Tiselius 3.54 


Chemical A 8.59 
Paper electro. 8.18 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 
Chemical 
Paper electro. 
Tiselius 
Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 
Chemical 
Paper electro. 
Tiselius 


* Figures in bold face type indicate diagnostic peaks. 
+ Mean + standard deviation for 20 healthy adult males. 
t Based on bromphenol blue stain. 
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| 
| | 
Case 
ay | a2 | B | M | 97 
Norm” 
ry | | 
4.78 2.41 0.95 | 0.92 
ones +0.18 +0.18 | +0.08 | +0.10 | +0.06]| .... | +0.13 
4.34 2.85 0.35} 0.61 | 0.94 
+0.38 | +0.38 £6:42 £0.98 
Multiple Myeloma 
0.331 1.45 
0.46/ 0.67] 0.47].... 6.58 
0.43 | 0.76] 0.30].... 6.94 
1.57 6.10 0.34] 0.35| 0.44].... 4.97 
1.64 6.03 0.38} 0.60) 0.49|....| 4.56 
2.17 8.78 0.33] 0.24] 0.76]0.45| 7.00 
1.80 6.23 0.31 5.08 
6.35 | 0.49] 0.41 4.68 
3.35 6.00 0.31 6.78 4,29 
t 2.38 3.04 0.24} 0.98] 0.60].... 1.22 
55 9.82 0.30} 0.56] 0.49].... 8.47 
.79 8.58 0.73 1.09 5.42 
17 10.43 0.38 | 0.66] 0.60].... 8.79 
95 10.65 0:29) O74) 8.72 
34 3.31 0.28} 0.41 0.67 | 1.54| 0.41 
34 4.31 0.35] 0.49] 0.96 | 2.10} 0.41, 
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TABLE 11 (Continued) 


| Total 
Protein 


(gm./ | 
100 ml.) | 


Albumin 


(gm. / 
100 ml.) 


Chemical 
Paper electro. 
Tiselius 


Globulin * 


Total (gm./100 ml.) 


Globulin 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


Chemical 
Paper electro 
Tiselius 


Chemical 
Paper electro. 
Tiselius 


NM Ww WIN WN] W —| W W bo 


Fic. 2. Non-specific abnormal filter paper electrophoretic patterns in myelomatous serum. Note the peaking of the 
gamma globulin in Case 15 (A), the extra abnormal alpha globulin peak indicated by the arrow in Case 16 (B), and 
and the abnormally small flat gamma globulin components in Cases 17 and 18 (C and D). 


Fifteen of the seventeen patterns stained by 
both the Amidoschwarz 10B and bromphenol 
blue technics revealed a lower albumin con- 
centration with the former dye. Conversely the 
total globulin concentration and, particularly, 
the concentration of the abnormal components 
was greater with Amidoschwarz 10B. However, 
there were no essential qualitative differences in 
the patterns obtained. 

Comparison of Electrophoretic Patterns Obtained by 
the Filter Paper and Conventional Tiselius Methods. 
Although there were inconsistencies in the con- 
centrations of the individual components in 
myelomatous serum (Table wu), the over-all 


patterns obtained by the two methods were in 
close agreement. (Fig. 3.) In only one instance 
(Case 1) was the difference of possible diagnostic 
significance. Here the filter paper pattern re- 
vealed a sharp gamma globulin peak which was 
regarded as diagnostic. The corresponding 
gamma globulin in the pattern obtained by free 
electrophoresis, although abnormal in con- 
figuration, was classified as non-specific since 
it lacked the tall narrow contour of the diag- 
nostic pattern (Fig. 3c). There was also some 
discrepancy between the individual values 
obtained by filter paper and conventional 
Tiselius electrophoresis in normal serum. (Table 
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| 
Method | | | 
1 2 
.21 | 0.37| 0.86] 2.68 | 0.30 
| | | 0.43 | 0.85 | 2.98) 0.32 
| | 9-87 = 43 | 0.41 4.82) 0.41) .... | 0.79 
15 | 6.00 | 87 | 13 
| 92 | .08 O55) .... 0.75 
| _ 47 0.41 | 0.62 | 0-61 
97 _| 50 | 0.11) 0.42) 0.90) .... 1.07 
17 | 5.66 | 70 96 
| | 00 | 66 | 0.29) 0.50} 0.49) .... | 0.38 
98 0.40| 0.76/ 0.93] .... | 0.59 
75 | 67 0.38} 0.62} 1.33)... 0.34 
4 B C D 
i 
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u.) The results obtained by the latter method 
corresponded very closely with those previously 
reported in normal subjects.**~*! 

In both normal and myelomatous serum there 
was a tendency for the Tiselius beta globulin 
component to be larger than that obtained by 
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to those obtained by conventional electro- 
phoresis than to those obtained by chemical 
fractionation. 

Diagnostic Value of Filter Paper Electrophoresis. 
In six of the eighteen cases the paper electro- 
phoretic pattern led directly to the diagnosis of 


COMPARISON OF ELECTROPHORETIC PATTERNS 


TISELIUS 


La 


Fic. 3. Comparison of filter paper and Tiselius electrophoretic patterns obtained on duplicate serum samples to 


illustrate their close resemblance. 


paper electrophoresis. (Table u.) This dis- 
crepancy can be attributed to the increase in 
refraction caused by the lipoproteins concen- 
trated in the beta globulin component.®®:®° On 
the other hand, there was a tendency for the 
albumin concentration in both normal and 
myelomatous serum to be higher by the paper 
method than by classical electrophoresis. This 
can be attributed to the difference in dye- 
binding capacity of albumin and globulin.”!:*! 

Comparison of Chemical and Electrophoretic Frac- 
tionation of Serum Proteins. Except in two in- 
stances (Cases 3 and 18) paper electrophoresis 
yielded higher values for albumin and lower 
values for globulin than the sodium sulfite 
method employed. (Table um.) Similarly, the 
results of free electrophoresis and sodium sulfite 
fractionation differed in the same direction 
(except in Cases 3, 6, 15, 17 and 18). Neverthe- 
less, the values obtained by filter paper electro- 
phoresis did not correspond any more closely 
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multiple myeloma. (Table 1.) Eight of the 
remaining twelve cases also exhibited diagnostic 
patterns but these were of confirmatory value 
only since the clinical diagnosis had been 
established prior to electrophoretic examination. 
(Table 1.) In the remaining four cases the pat- 
terns were non-specific, but in two of these (Cases 
15 and 16) they were sufficiently suggestive to 
prompt a search for myeloma. 

Specificity of the Electrophoretic Pattern in Multiple 
Myeloma. The sera of twenty-three young 
healthy adults and 130 hospitalized patients’ 
with a variety of diseases served as controls in 
this investigation. All were studied by paper 
electrophoresis and chemical fractionation, and 
approximately fifty were studied by free electro- 
phoresis as well. None of these sera revealed any 
of the abnormalities described in multiple 
myeloma. In the subjects with hyperglobuline- 
mia due to a wide variety of non-myelomatous 
diseases the electrophoretic patterns revealed 
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broad, enlarged gamma globulin and occa- 
sionally enlarged beta globulin components 
readily distinguished from the tall spikes of 
myelomatosis. Included in the control group 
were a large number of individuals with neo- 
plastic and hematologic diseases, none of whom 
exhibited the characteristic myeloma pattern. 

Four cases, however, demonstrated a double 
beta component but no other abnormality. 
One of these was a man with hyperglobulinemia, 
osteolytic bone lesions and a mass in the right 
lung thought to be a bronchogenic carcinoma. 
This patient was not investigated further. The 
second was an elderly man with generalized 
osteoporosis and a collapsed dorsal vertebra. 
Examination revealed normal serum proteins, 
calcium and phosphorus and a normal bone 
marrow. The third case was that of a patient 
with advanced pulmonary tuberculosis and 
diabetes insipidus who had normal serum 
proteins and a normal bone marrow. The fourth 
case also had nothing to suggest multiple mye- 
loma. Further studies are being conducted on 
these patients. A fifth patient with aplastic 
anemia was shown to have a non-specific low 
gamma globulin peak similar to that seen in 
Cases 17 and 18. 


COMMENTS 


The serum electrophoretic patterns were 
abnormal in all eighteen of our proved cases of 
multiple myeloma and were considered diag- 
nostic in fourteen (78 per cent). These results 
duplicate almost exactly the experience of 
Adams,® Reiner,? Wuhrman,* Griffiths‘ and 
their associates, who in a combined series of 
204 cases found abnormal patterns in 202 and 
diagnostic patterns in from 72 to 80 per cent. 

The diagnostic patterns in multiple myeloma 
are characterized by tall, narrow, sharply de- 
fined peaks due to the presence of large amounts 
of a relatively homogeneous abnormal protein. 
The mobility of these abnormal proteins varies 
from case to case, migrating with alpha, beta or 
gamma globulin in some cases, and with an 
intermediate mobility in others. In the present 
series ten of the fourteen (71 per cent) diagnostic 
peaks had the mobility of a gamma globulin, two 
(14 per cent) a mobility intermediate between 
that of beta and gamma globulin (‘‘M”’ frac- 
tion), and one each (7 per cent) the mobility of 
an alpha and beta globulin. This distribution is 
in close agreement with that described by 
others.*-*:* In general gamma peaks are found in 


Filter Paper Electrophoresis in Myeloma—Conn, Klatskin 


approximately half the cases, and “‘M,”’ beta 
and alpha peaks are seen with decreasing fre- 
quency, the last being relatively rare. 

No great importance attaches to the non- 
diagnostic electrophoretic abnormalities found 
in approximately one-quarter of cases of multiple 
myeloma. In Adams’ series® they consisted of 
slight peaking or bulging of either slope of the 
gamma globulin peak, and had no specificity 
since they were also found in a variety of other 
diseases, including malignancy, infection and 
hepatic disorders, and following surgical pro- 
cedures. Only one of the four non-specific 
abnormalities observed in the present series 
was of this type (Case 15). In Case 16 there was a 
smaller peak between alpha-2 and beta globulin, 
and in Cases 17 and 18 the gamma globulin peaks 
were unusually flat and small, abnormalities 
not noted by Adams.® 

There seems to be little doubt about the 
specificity of the tall narrow globulin peaks in 
multiple myeloma. Except in the instances to be 
cited, the globulin components in all other forms 
of hyperglobulinemia investigated have in- 
variably shown only slightly elevated broad 
peaks. **:°3-57 In a few unusual cases of hyper- 
globulinemia diagnostic peaks have been demon- 
strated in the absence of typical myeloma lesions 
in the bone marrow.’*!! There is reason to 
believe, however, that these may represent 
instances of atypical myelomatosis, since they 
usually exhibit an increased number of plasma 
cells in the marrow, run a progressive downhill 
course, and may, in some instances, develop 
osteolytic lesions and Bence-Jones proteinuria. 

It is evident from a comparison of the electro- 
phoretic patterns obtained in the present study 
that the filter paper and Tiselius methods yield 
somewhat different quantitative results, an 
observation previously noted by others.?!:*!:%8 
Nevertheless, as far as the patterns in multiple 
myeloma are concerned, diagnostic peaks are 
equally well demonstrated by either technic. If 
anything the filter paper method may be less 
subject to error in this connection since in the 
Tiselius method the lipoproteins in certain 
diseases may increase the refractive index of the 
alpha** and beta”! globulins sufficiently to pro- 
duce tall peaks which may be confused with 
those of myelomatosis. This source of error is 
eliminated in the filter paper method since the 
staining properties of the protein fractions are 
not affected by their lipid content. The apparent 
discrepancies between the quantitative results 
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obtained by both methods are not surprising 
when one considers that two entirely different 
physical properties, the refractive index and 
dye-binding capacity, are used to estimate pro- 
tein concentration indirectly. 

In Table m are summarized the results of 
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tory laminectomy confirmed the presence of 
a soft tissue tumor which was identified 
histologically as a reticulum-cell sarcoma. 
A filter paper electrophoretic pattern obtained 
at this time revealed a gamma _ globulin 
peak considered diagnostic of myelomatosis. 


TABLE III 
SUMMARY OF PREVIOUSLY PUBLISHED FILTER PAPER ELECTROPHORETIC PATTERNS IN MULTIPLE MYELOMA 
SERUM 


Author 


Diagnostic Peaks 
Abnormal but 


Non-specific 


M 


Wieland and Wirth*® 
Flynn and deMayo?*! 
Kunkel and Tiselius*? 
Grassmann*4 

Esser et al.** 
Wunderly et al.** 
et al.?! 
Wallenius!® 
Macheboeuf?? 
Wunderly and Reynaud** 
Esser et al.#9 


Schneider and Wunderly*™” 
Griffiths et al.4!»44 
Seminar*? 


N 
NRK OW RK RP RP NN A WRK 


— 
KR ONO RRR RP NR 


RFORP COR RP OOR OO 
COR CO 


27 
54 
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previously reported filter paper electrophoretic 
analyses in multiple myeloma. It is quite evident 
that other investigators have also demonstrated 
diagnostic peaks in a high proportion of sub- 
jects tested. 

The fact that the filter paper pattern afforded 
the first positive evidence of myeloma in six of 
our eighteen cases and was confirmatory in eight 
others testifies to the diagnostic value of this 
procedure. Of even greater importance is its 
value as a screening method for detecting early 
cases with no overt signs of myelomatosis, and in 
whom the diagnosis is not even suspected. Four 
such cases were uncovered in the present study 
during a six-month period when electrophoretic 
analyses were being carried out routinely on 
randomly selected specimens of serum. (Table 
1.) The circumstances surrounding two of these 
are of considerable interest. 

Case 9, a sixty-three year old man, presented 
with signs of spinal cord compression. Explora- 
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Bone biopsy, marrow aspiration and x-ray 
studies, however, failed to confirm this inter- 
pretation, although hyperglobulinemia was 
demonstrated chemically. Four months later, 
because of a rising serum globulin level, the 
search for myeloma was renewed. At this time 
the bone marrow was positive and review of the 
original tumor sections revealed the presence of a 
typical myeloma. Only then was it discovered 
that a clerical error had been responsible for 
the previous incorrect report. 

Case 3 was an elderly woman who died of 
myelomatosis in October, 1952. The diagnosis 
had been established both histologically and 
electrophoretically. Several months later Case 
11, a clinic patient with the same unusual 
surname as Case 3, had a routine electrophoretic 
study carried out on his serum. This revealed a 
pattern considered diagnostic of myeloma’ 
although there were no clinical or radiologic 
features to suggest it. Subsequently, however, the 


Cases | 
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diagnosis was confirmed by bone marrow biopsy. 
Meanwhile it was learned that the patient was 
the widower of Case 3. The occurrence of 
myelomatosis in both husband and wife within 
such a short period of time obviously aroused 
considerable interest and speculation. However, 
no conclusion could be reached regarding this 
unique conjugal relationship. It is of interest 
that while both showed diagnostic patterns, the 
location of their spiked peaks differed, a gamma 
type being found in Case 3, and an “‘M”’ type 
in Case 11. 

The protean manifestations of multiple mye- 
loma often make diagnosis difficult until late in 
the course of the disease. Moreover, even when 
the disease is suspected early it may be difficult 
to establish the diagnosis with certainty. There is 
a need, therefore, for a simple reliable method 
that can be used for mass screening of individuals 
with vague illnesses that could conceivably be 
due to myelomatosis, and one that would suffice 
to confirm the diagnosis in suspected cases. Filter 
paper electrophoresis would appear to fill both 
these needs. Its simplicity, speed and low cost 
make it a practical method for screening large 
numbers of individuals, on the one hand, while 
its sensitivity and specificity warrant its accept- 
ance as a reliable confirmatory diagnostic test. 
Only the recently developed Bence-Jones protein 
precipitin test of Collier and Jackson®? would 
appear to be superior in simplicity and sensi- 
tivity. However, the difficulty in producing 
suitable test antisera make its widespread 
adoption impossible at the present time. The 
filter paper method, on the other hand, is one 
that can be carried out in any laboratory with 
readily available inexpensive equipment. 


SUMMARY 


Filter paper electrophoretic analyses of serum 
were carried out in a series of eighteen proved 
cases of multiple myeloma, twenty-three normal 
controls and 130 patients with non-myelomatous 
diseases, and compared with the results of 
classical Tiselius electrophoresis and chemical 
fractionation. 

Abnormal electrophoretic patterns were found 
in all of the cases of multiple myeloma studied, 
and tall narrow spikes representing abnormal 
proteins with varying mobilities in the globulin 
range were demonstrated in 78 per cent. The 
latter were considered diagnostic of myelomatosis 
since similar patterns have not been described 
in any other disease and since none were ob- 
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served in any of the present controls. In six of 
the eighteen cases the diagnosis was first estab- 
lished on the basis of these electrophoretic pat- 
terns and subsequently confirmed by bone 
marrow biopsy. In eight others they were merely 
confirmatory in previously diagnosed cases. Of 
special interest were the diagnostic patterns 
found in four patients in whom myelomatosis 
was not suspected. 

There were significant quantitative differences 
between the results obtained by filter paper and 
classical electrophoresis, and the results of both 
differed from those of chemical fractionation. 
However, the diagnostic peaks of myelomatosis 
were equally well demonstrated by both electro- 
phoretic methods. 

It is concluded (1) that the electrophoretic 
patterns of serum obtained by both the filter 
paper and Tiselius methods exhibit highly 
characteristic peaks in a high proportion of 
individuals with multiple myeloma, (2) that 
such patterns are of great diagnostic value and 
(3) that the filter paper method offers the advan- 
tages of simplicity, low cost and speed, without 
any loss in sensitivity or specificity, which make 
it especially valuable for screening large num- 
bers of specimens in patients suspected of having 
myelomatosis. 


Acknowledgment: The authors are indebted to 
Dr. Daniel L. Kline of the Department of 
Physiology for the use of the Tiselius apparatus 
employed and for his help in setting up the 
method of free electrophoresis. 


REFERENCES 


1. Loncswortn, L. G., SHEDLOvsky, T. and Mac- 
Innes, D. A. Electrophoretic patterns of normal 
and pathological human blood serum and plasma 
J. Exp. Med., 70: 399, 1939. 

. Kexwick, R. A. Serum proteins in multiple myelo- 
matosis. Biochem. J., 34: 1248, 1940. 

. Gutman, A. B., Moors, D. H., Gutman, E. B., 
McCLeELLan, V. and Kapsart, E. A. Fractionation 
of serum proteins in hyperproteinemia, with 
special reference to multiple myeloma. J. Clin. 
Investigation, 20: 765, 1941. 

. Moores, D. H., Kasat, E. A. and Gutman, A. B. 
Bence Jones proteinemia in multiple myeloma. 
J. Clin. Investigation, 22: 67, 1943. 

. Runp.es, R. W., Ditton, M. L. and Ditton, E. S. 
Multiple myeloma. m1. Effect of urethane therapy 
on plasma cell growth, abnormal serum protein 
components and Bence Jones proteinuria. J. Clin. 
Investigation, 29: 1243, 1950. 

. Apams, W. S., Atiinc, E. L. and Lawrence, J. S. 
Multiple myeloma. Its clinical and laboratory 
diagnosis with emphasis on_ electrophoretic 
abnormalities. Am. J. Med., 6: 141, 1949. 


AMERICAN JOURNAL OF MEDICINE 


s 
| 


JUNE, 


Filter Paper Electrophoresis in Myeloma—Conn, Klatskin 


. BLACKMAN, S. S., JR., BARKER, W. H., BUELL, M. V. 
and Davis, B. D. On the pathogenesis of renal 
failure associated with multiple myeloma. Electro- 
phoretic and chemical analyses of protein in urine 
and blood serum. J. Clin. Investigation, 23: 163, 
1944, 

. WuHRMANN, F., WunDERLy, C. and HuGENTOBLER, 
F. Uber Bluteiweissuntersuchungen bei 60 Fallen 
von Plasmocytom und ihre klinische mudarang. 
Deutsche med. Wchnschr., 74: 481, 1949. 

. RetnerR, M. and STERN, K. G. Electrophoretic 
studies on the protein distribution in the serum of 
multiple myeloma patic. . Acta haemat., 9: 19, 
1953. 

. , J., Binc, J. and Harsog, N. Another case of 
hyperglobulinemia and affections of the central 
nervous system. Acta med. Scandinav., 138: 1950. 

. McFartang, A. S., Dovey, A., Stack, H. G. B. and 
Papastamatis, S. C. An unusual case of hyper- 
globulinemia. J. Path. Bact., 64: 335, 1952. 

. Tursa, F. and ENenkeEL, H. J. Elektrophorese von 
Proteinen in Filterpapier. Naturwissenschaft., 37 

93, 1950. 

. Cremer, H. O. and Tise.ius, A. Elektrophorese von 
Eiweiss in Filtrierpapier. Biochem. Ztschr., 320: 273, 
1950. 

. GrassMaAnn, W. Neue Verfahren der Elektrophorese 
auf dem Eiweissgebiet. Naturwissenschaft., 38: 200, 
1951. 

. Durrum, E. L. A microelectrophoretic and micro- 
ionophoretic technique. J. Am. Chem. Soc., 72: 
2943, 1950. 

. Manaux, J. and Kérw, E. Le proteinogramme et le 
lipidogramme sur papier filtre dans le myxoedeme. 
Action de la thyroxine. Ann. d’endocrin., 13: 691, 
1952. 

. SCHNEIDER, G. and WALLENtus, G. Electrophoretic 
studies on cerebrospinal fluid proteins. Scandinav. 
J. Clin. G Lab. Invest., 3: 145, 1951. 

. SpakEt, T. H. Identification of abnormal hemoglobins 
by means of paper electrophoresis. J. Lab. & Clin. 
Med., 41: 161, 1953. 

. Wattentus, G. Electrophoretic patterns of cere- 
brospinal fluid and serum compared in normal and 
pathological conditions. Acta Soc. med. Upsaliensis, 
1356, 1952. 

. Durrum, E. L., PAu, M. H. and Situ, E. R. B. 
Lipid detection in paper electrophoresis. Science, 
116: 428, 1952. 

. Kérw, E., WALLENtIus, G. and GRONWALL, A. Paper 
electrophoresis in clinical chemistry. Scandinav. J. 
Clin. © Lab. Invest., 4: 47, 1952. 

. Knepet, M. Uber die klinische Anwendung eines 
neuen Elektrophoreseverfahrens bei Leberer- 
krankungen. Med. Monatsschr., 10: 707, 1951. 

. Larson, F., Dress, W. P. and Atsricut, E. C. 
Localization of protein-bound radioactive iodine 
by filter paper electrophoresis. Science, 115: 626, 
1952. 

. KunKEL, H. G. and Suater, R. J. Lipoprotein pat- 
terns of serum obtained by zone electrophoresis. 
J. Clin. Investigation, 31: 677, 1952. 

. Kérw, E. and Gronwa tt, A. Staining of protein- 
bound carbohydrate after electrophoresis of 
serum on paper. Scandinav. J. Clin. & Lab. Invest., 
4: 244, 1952. 


1954 


831 


26. NixxiLa, E., K. and A. Paper 


27. 


electrophoresis of enzymes. Acta chem. Scandinav., 
6: 617, 1952. 

LatNnerR, A. L., Raine, L., Ross, G. I. M. and 
Unctey, C. C. A preparative paper electro- 
phoresis technique and its application to vitamin 
B-12 binding in serum. Biochem. J., 52: xxxiii, 1952. 


. WALLENtus, G. A note on serum iron transport. 


Scandinav. J. Clin. & Lab. Invest., 4: 24, 1952. 


. SLATER, R. J. and Kunxe1, H. G. Filter paper 


electrophoresis with special reference to urinary 
proteins. J. Lab. @ Clin. Med., 41: 619, 1953. 


. Wrexanp, T. and Wirth, L. Retentionsanalyse von 


Papierelektropherogrammen natiirlichen Protein- 
gemische. Angewandte Chemie, 62: 473, 1950. 


. Frynn, F. V. and Mayo, P. be. Micro-electro- 


phoresis of protein on filter paper. Lancet, 2: 235, 
1951. 


. KunkeEL, H. G. and Tiseutus, A. Electrophoresis of 


proteins on filter paper. J. Gen. Physiol., 
1951. 


35: 89, 


. GrassMann, W., Hannic, K. and Knepe, M. Uber 


ein Verfahren zur elektrophoretischen Bestim- 
mung der Serumproteine auf Filtrierpapier. 
Deutsche med. Wehnschr., 76: 333, 1951. 


. GrassMann, W. Neue Verfahren der Elektrophorese 


auf dem Eiweissgebiet. 
200, 1951. 


Naturwissenschaft., 38: 


. Esser, H., HEINZLER, F., KAZMEIER, F. and SCHOLTAN, 


W. Quantitative Serumeiweissfraktionierung mit 
der Elektrophorese in Filterpapier. Miinchen. med. 
Wehnschr., 93: 985, 1951. 


. WuNDERLY, C., SCHNEIDER, G. and HuGENTOBLER, I. 


Papier Electrophorese. E. C. r. Troisiéme Congrés 
Soc. Internat. Europ. d’Hematol. Rev., October 
3-6, 1951. 


. Mackenoeur, M. and Roseyrotte, P. Quelques 


advantages de la microelectrophorese des pro- 
teines. Rev. d’ hémat., 7: 400, 1952. 


. WunDERLYy, C. and Reynaup, J. Methode d’analyse 


electrophoretique sur papier chromatographique 
et san application a l’étude de la bilirubinémic. 
Rev. d’ hémat., 7: 347, 1952. 


. Esser, H., HEmnzver, F., KAzMErER, F. and SCHOLTAN, 


W. Vergleichende Untersuchungen iiber die 
Trennung der Serumeiweissfraktionen mittels der 
Papierelektrophorese und der Elektrophorese- 
apparatur nach Tiselius. Artz. Forsch., 6: 1/156, 
1952. 


. Hott, C. V., Vorcut, K. D. and Gaepek. Papier- 


elektrophorese von Eiweisskérpern bei erhéhter 
Spannung. Biochem. Ztschr., 323: 345, 1952. 


. Grirrirus, L. L. The electrophoresis of serum and 


other body fluids on filter paper. J. Lab. G Clin. 
Med., 41: 188, 1953. 


. Filter paper electrophoresis. Seminar, 1953 (Sharp 


and Dohme publication). 


. GRAssMANN, W. and Hannic, K. Ein quantitatives 


Verfahren zur Analyse der Serumproteine durch 
Papierelektrophorese. Zéschr. f. physiol. Chem., 290: 
1, 1952. 


: Gurerems; L. L. and Brews, V. A. L. The electro- 


phoretic pattern in multiple myelomatosis. J. Clin. 
Path., 6: 187, 1953. 


| 
| | 
2:9 3 
| 
52 | 
14 
15 
16 
17 
20 
21 4 
24 
25 
44 
‘ 


832 


45. 


46 


47. 


TiseLius, A. and Kasat, E. A. Electrophoretic study 
of immune sera and purified antibody prepara- 
tions. J. Exper. Med., 69: 119, 1939. 

Loncswortu, L. G. A modification of the schlieren 
method for use in electrophoretic analysis. J. Am. 
Chem. Soc., 61: 529, 1939. 

GornaLL, A. G., BARDAwiLL, C. J. and Davin, 
M. M. Determination of serum proteins by means 
of the biuret reaction. J. Biol. Chem., 177: 751, 
1949. 


. Coun, C. and WorrFson, W. Q. Studies in serum 


proteins. mn. A rapid clinical method for the ac- 
curate determination of albumin and globulin in 
serum or plasma. J. Lab. & Clin. Med., 33: 367, 
1948. 


. STERLING, K. and Ricketts, W. E. Electrophoretic 


studies of the serum proteins in biliary cirrhosis. 
J. Clin. Investigation, 28: 1469, 1949. 


. Breer, M. M., Ecker, E. E. and Spies, T. D. 


Serum proteins in hypoproteinemia due to nutri- 
tional deficiency. J. Lab. G Clin. Med., 32: 130, 
1947. 


. Dore, V. P. The electrophoretic patterns of normal 


plasma. J. Clin. Investigation, 23: 708, 1944. 


. Coruter, F. C. and Jackson, P. The precipitin test 


for Bence Jones protein. New England J. Med., 248: 
409, 1953. 


. STERLING, K., Ricketts, W. E., KrrsNner, J. B. and 


Filter Paper Electrophoresis in Myeloma—Conn, Klatskin 


PatmMEerR, W. The serum proteins in portal cir- 
rhosis under medical management. Electro- 
phoretic studies. J. Clin. Investigation, 28: 1236, 
1949. 


. Fisuer, A. M. and Davis, B. D. The serum proteins in 


sarcoid: electrophoretic studies. Bull. Johns 
Hopkins Hosp., 71, 364, 1942. 


. Rerner, M. Effect of cortisone and adrenocortico- 


tropin therapy on serum proteins in disseminated 
lupus erythematosus. Proc. Soc. Exper. Biol. @ 
Med., 74: 529, 1950. 


. Dore, V. P., S. and WINFIELD, K. 


Electrophoretic changes in the serum of a patient 
with rheumatoid arthritis. J. Clin. Investigation, 
26: 87, 1947. 


. Voix, B. W., SarFerR, A., JoHnson, L. E. and ORESKEs, 


I. Electrophoretic and chemical serum protein 
fractions in pulmonary tuberculosis. Am. Rev. 


Tuberc., 67: 299, 1953. 


. SCHNEIDER, G. and WunDERLY, C. Die Papierelek- 


trophorese als Schnellmethode des klinisch-chemi- 
schen Laboratoriums. Schweiz. med. Wehnschr., 82: 
445, 1952. 


. McFartang, A. S. Behavior of lipoids in human 


serum. Nature, 149: 439, 1942. 


. Moore, D. H. Effect of reciprocal steroid treatment 


on the electrophoretic patterns of fowl sera. 
Endocrinology, 42: 38, 1948. 


AMERICAN JOURNAL OF MEDICINE 


i 
54 
48 
56 
58 
| 
5 
60 
7 


Serum Proteins in Hodgkin’s Disease 


and Malignant Lymphoma’ 


Tutio ARENDS, M.D.,f EvELYN V. CoonraD, M.D.{ and R. Wayne RUNDLES, M.D. 
Durham, North Carolina 


HE pathogenesis of plasma protein abnor- 

malities which occur commonly in pa- 

tients with malignant disease is variable 
and frequently obscure. Among the known mech- 
anisms is nutritional impairment productive of 
hypoalbuminemia or hypoproteinemia. Systemic 
reactions to fever, tissue necrosis, hemorrhage and 
other incidental developments may lead to in- 
creased concentrations of fibrinogen, alpha and/ 
or beta globulins. Impaired liver function, anti- 
genic and perhaps other stimuli, lead to increases 
in gamma globulin. '!~*Some malignant cells may 
produce abnormal protein constituents, enzymes 
and other substances which circulate in the 
blood.*~7 

Conspicuous protein abnormalities of obscure 
origin appear to be intimately related to the 
growth of neoplastic cells in some hemopoietic 
malignancies. Anomalous protein components 
in sufficient concentration to be demonstrable 
by electrophoresis occur in the sera of the 
majority of patients with multiple myeloma.** 
Electrophoretic studies of the plasma proteins 
in patients with leukemia and malignant 
lymphomas have been relatively few but abnor- 
malities such as hypoalbuminemia, increased 
alpha, beta and/or gamma globulin have usually 
been present in ill patients. In scattered instances 
large amounts of abnormal protein, cryo- 
globulins, etc., have been found in the sera of 
patients with proliferative diseases of the 
lymphoid tissues. 

The present studies were undertaken for the 
following reasons: (1) To survey the sera of a 
representative group of patients with malignant 
lymphomas and leukemia in search for anoma- 
lous components comparable to those found in 


multiple myeloma; (2) to ascertain the effects 
of currently employed therapeutic agents on 
abnormal constituents, when present, and on 
other plasma components; and (3) to provide 
orientation for subsequent studies of plasma 
proteins in this group of diseases which may 
be carried out utilizing newer methods such as 
filter paper electrophoresis, electrophoresis- 
convection, preparative electrophoresis, isotope 
labeling of proteins and enzyme studies. 


MATERIALS AND METHODS 


Sera were obtained from ten patients with 
Hodgkin’s disease, thirteen patients with malig- 
nant lymphomas and two with mycosis fungoides 
at different stages of disease, before and after 
therapy. The serum proteins were studied by the 
Tiselius method of electrophoresis as previously 
used.? Total protein concentrations were deter- 
mined by the biuret method standardized with 
bovine serum albumin.!° 

The range of normal for serum protein con- 
stituents determined by these methods was con- 
sidered to be as follows:'*:"! 


Alpha: globulin 
Alphaz globulin 
Beta globulin 
Gamma globulin 


RESULTS 


The clinical data and the electrophoretic 
findings in the ten patients with Hodgkin’s 
disease are summarized in Table 1. Significant 
deviations from the normal range in concentra- 
tion of the different protein constituents were 


* From the Department of Medicine, Duke University School of Medicine, and the Hematology Laboratory, Duke 
Hospital. The expenses of this study were defrayed in part by a grant from the American Cancer Society upon recom- 
mendation of the Committee on Growth of the National Research Council, and by research grant C1843 from the 


National Cancer Institute, U. S. Public Health Service. 
+ Present address: Caracas, Venzuela. 


t U. S. Public Health Service Research Fellow, National Cancer Institute. 
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Serum Proteins in Lymphomas—Arends et al. 


Fic. 1. Electrophoretic patterns of sera showing range 
of abnormal findings in Hodgkin’s disease: 1762, 
hypoalbuminemia and conspicuous hypergammaglobu- 
linemia; T857, reduced gamma globulin; T1054, 
moderate increase in gamma globulin in patient with 
auto-immune hemolytic disease; and T1136, hypoal- 
buminemia and pronounced increase in gamma 
globulin. 


found in all ten patients with active disease. 
Eight patients had serum albumin concentra- 
tions of less than 3 gm. per cent. In two patients 
the alpha; globulin was increased to 0.9 gm. 
per cent and in six the alpha globulin was over 
1.0 gm. per cent. In two instances the beta 
globulin exceeded 1.2 gm. per cent. In one pa- 
tient with active and progressive Hodgkin’s 
disease the gamma globulin concentration was 
reduced to 0.7 gm. per cent or less. Gamma 
globulin in excess of 1.5 gm. per cent was found 
in six patients and two had the exceedingly 
high values of 3.5 and 3.9 gm. per cent, respec- 
tively. This occurred in the absence of overt 
liver disease and in patients who did not have a 
conspicuous increase in the number of plasma 
cells in the bone marrow. The gamma bounda- 


Fic. 2. Electrophoretic patterns showing serum protein 
abnormalities in patients with malignant lymphomas: 
T770, hypoalbuminemia and hypergammaglobu- 
linemia; T972; agammaglobulinemia; and T1009, 
hypoalbuminemia and conspicuous increase in gamma 
globulin in mycosis fungoides. 


ries were characteristically broad, indicative of 
protein heterogeneity, and in most instances the 
average mobility was less than that of normal 
gamma globulin. (Fig. 1, T762 and T1136.) In 
one patient who had active Hodgkin’s disease 
and severe hemolytic anemia with a high titer of 
auto- and isoagglutinins in the serum’ there 
was only a moderate increase in gamma globulin 
concentration. (Fig. 1, T1054.) Anomalous 
components were not identified in any of the 
patterns. In patients treated with irradiation 
and/or chemotherapy the serum proteins re- 
turned toward normal as evidence of disease 
activity lessened or disappeared. Adverse effects 
of therapy on serum protein constituents were 
not observed. 

The clinical data and serum protein findings 
in fifteen patients with malignant lymphomas 
and mycosis fungoides are given in Table u. 
Anomalous protein components were not identi- 
fied with certainty in any of the electrophoretic 
patterns. Hypoalbuminemia was associated 
with the presence of active or recurrent disease 
in five of thirteen patients with malignant 
lymphomas and in both of the patients with 
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mycosis fungoides. The alpha» globulin exceeded 
1.0 gm. per cent in four of the group, and beta 
globulin exceeded 1.2 gm. per cent in three. In 
seven patients the gamma globulin concentra- 
tion was 1.5 gm. per cent or over and, as in the 
patients with Hodgkin’s disease, was char- 
acteristically heterogeneous. In those with large 
increments the average mobility was less than 
normal. Overdosage of TEM in one patient 
produced a severe bone marrow depression. 
Hypoproteinemia with a reduction in the con- 
centration of all plasma constituents followed. 
Other adverse effects of chemotherapy were not 
observed. 

A finding of exceptional interest, agamma- 
globulinemia, was present in one of the patients 
with malignant lymphoma. (Fig. 2, T972.) 
She had been hospitalized repeatedly for severe 
respiratory and cutaneous infections over a 
period of nine months. The anatomic extent 
of her disease appeared to be limited to a few 
superficial lymph nodes and to a moderately 
enlarged spleen. Bone marrow aspirated from 
the sternum contained an abundance of normal 
erythroid and myeloid tissue and foci of abnor- 
mal lymphoid cells. No plasma cells, however, 
could be identified. 


COMMENTS 


The above findings are in general agreement 
with previous investigations of the serum pro- 
teins in Hodgkin’s disease.'* Nitsche and Cohen 
studied the total serum protein and albumin 
and globulin concentrations in twenty-six 
patients by a methyl alcohol precipitation 
method.'* The albumin was significantly de- 
creased in most instances and tended to fall 
particularly as the disease progressed. Twenty- 
three per cent of their patients with Hodgkin’s 
disease had globulin concentrations exceeding 
the highest values found in a group of normals. 

Two groups of investigators have used the 
Tiselius method of electrophoresis to investigate 
the blood proteins in Hodgkin’s disease. Rottino, 
Suchoff and Stern studied the serum protein 
patterns of twenty-seven patients.’ Eleven were 
in a good nutritional state and free of symptoms 
of active disease. Their patterns were virtually 
normal. Sera from nine patients in poor general 
condition or with terminal illnesses showed a 
decrease in albumin percentage and an increase 
in alpha globulin. A third group of seven patients 
had disease of some severity but were neverthe- 
less in a good or fair state of health. Their 
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patterns showed a significant increase in the 
relative concentration of gamma globulin, to an 
average of nearly twice that of normal. A 
clinical explanation for this finding was not 
evident. An extra globulin component with a 
mobility intermediate between that of gamma 
and beta globulin was found in one patient on 
one occasion. Another had increased gamma 
globulin in the serum when the disease was 
active and a normal pattern after there had been 
a good response to therapy. 

Petermann, Karnofsky and Hogness found 
similar alterations in albumin and alpha globulin 
concentrations in eight patients with Hodgkin’s 
disease.'* The fibrinogen content of the plasma 
of their patients was consistently elevated. 
Several electrophoretic studies were made of the 
plasma of one seriously ill patient who responded 
well to courses of nitrogen mustard therapy. 
An abnormal pattern present initially returned 
to normal with remission of the disease and 
reverted again with relapse. Another patient 
with particularly severe cutaneous manifesta- 
tions of Hodgkin’s disease had a striking eleva- 
tion of gamma globulin to 4.13 gm. per cent. 

Tischendorf and Hartmann studied forty- 
one sera from patients with Hodgkin’s disease 
with a microelectrophoretic technic and found 
a range of similar abnormalities. '’ 

Relatively few studies of the serum pro- 
teins in patients with malignant lymphoma, 
lymphosarcoma, reticulum cell sarcoma, mycosis 
fungoides, etc., have been published.'!*"!* Ab- 
normalities similar to those found in Hodgkin’s 
disease, but less pronounced in degree, have 
generally been found. Anomalous components 
have not been reported. Lever, Schultz and 
Hurley published a very thorough study of the 
plasma proteins in diseases of the skin and 
included in their series three patients with 
mycosis fungoides.'? Hypoproteinemia with 
increased gamma globulin was present in one 
patient with a terminal illness. Two others had 
an increased percentage of gamma globulin. 

Hypoalbuminemia and increased amounts of 
alpha;, alpha; and sometimes beta protein 
occur, as is well known, in many illnesses other 
than hemopoietic malignancies in which nutri- 
tion is impaired or in which there are severe 
systemic reactions. These changes are non- 
specific and unrelated to the etiology or funda- 
mental abnormality in a given disease. The 
hypergammaglobulinemia, which occurs com- 
monly in patients with Hodgkin’s disease and 
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malignant lymphoma, sometimes to a very 
striking degree, may be more significant. In our 
patients this finding did not appear to be closely 
related to hepatic involvement, reaction to 
infection or the presence of increased numbers 
of plasma cells in the bone marrow. Experi- 
mentally, Richter has shown that hypergam- 
maglobulinemia may be produced in rabbits by 
the injection of sodium ribonucleate during 
immunization with horse serum.” Under these 
conditions there may be increased utilization of 
ribonucleotides by cells that produce globulin. 

In patients with Hodgkin’s disease and malig- 
nant lymphomas the newly formed gamma 
protein, as in other diseases in which hyper- 
gammaglobulinemia is a feature, character- 
istically has a slower electrophoretic mobility 
than normal.'*?! Anomalous globulin com- 
ponents apparently occur very rarely. Only one 
instance has been recorded.*® 

The absence of gamma globulin in the serum 
is a rare occurrence. It has previously been 
found in a few individuals prone to have re- 
peated infections who appear to be unable to 
develop immunity.??-** In patients with mye- 
loma and related diseases who have large 
amounts of abnormal protein in the serum little 
or no gamma globulin appears to be present in 
some cases.*:**.?6 Qur patient with malignant 
lymphoma would seem to be the first one dis- 
covered to have agammaglobulinemia as the 
only demonstrable protein abnormality. The 
finding is of interest in reference to her sus- 
ceptibility to infection and to the absence of 
plasma cells in the bone marrow but may bear 
no relationship to the malignant disease itself. 

The effect (of therapeutic irradiation and 
chemotherapy .on the serum proteins is still 
under study. In general, it appears that protein 
abnormalities, when present, revert to normal 
as the clinical status improves. Deleterious effects 
of therapy were not observed in our patients 
except in one instance when overdosage of TEM 
produced a severe bone marrow depression. 
Hypoproteinemia involving all serum compo- 
nents then developed. A similar effect from 
overdosage with nitrogen mustard has been 
reported. 


SUMMARY AND CONCLUSIONS 


Thirty-six sera from twenty-five patients with 
Hodgkin’s disease, malignant lymphoma and 
mycosis fungoides were studied by the Tiselius 
method of electrophoresis. Hypoalbuminemia 
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and increased concentrations of alpha;, alpha» 
and/or beta globulins occurred commonly in ill 
patients. These changes appeared to be non- 
specific responses to systemic reactions produced 
by the disease. 

Hypergammaglobulinemia occurred in six of 
ten patients with Hodgkin’s disease and in five 
of fifteen patients with malignant lymphomas 
and mycosis fungoides. This was not associated 
with overt evidence of hepatic involvement, in- 
fection or increase in the number of plasma cells 
in the bone marrow. Anomalous serum com- 
ponents were not found in patients with Hodg- 
kin’s disease or malignant lymphomas. 

Agammaglobulinemia was found in one 
woman with malignant lymphoma who was 
prone to repeated bacterial infections. Plasma 
cells were not found in the bone marrow. 


REFERENCES 


. SEIBERT, F. B., Serpert, M. V., Atno, A. J. and 
CAMPBELL, H. W. Variation in protein and poly- 
saccharide content of sera in the chronic diseases, 
tuberculosis, sarcoidosis, and carcinoma. J. Clin. 
Investigation, 26: 90, 1947. 

. LuetscHerR, J. A., Jr. Biological and medical ap- 
plications of electrophoresis. Physiol. Rev., 27: 
621, 1947. 

. Gutman, A. B. The plasma proteins in disease. 
Advances in Protein Chemistry, 4: 155, 1948. 

. PETERMANN, M. L. and Hoeness, K. R. Electro- 
phoretic studies on the plasma proteins of patients 
with neoplastic disease. 1. Gastric cancer. Cancer, 
1: 100, 1948. 

. Gutman, A. B. and Gutman, E. B. An “acid” 
phosphatase occurring in the serum of patients 
with metastasizing carcinoma of the prostate 
gland. J. Clin. Investigation, 17: 473, 1938. 

. PETERMAN, M. L. and Hoeness, K. R. Electro- 
phoretic studies on the plasma proteins of pa- 
tients with neoplastic disease. m1. An acid protein 
present in the plasma. Cancer, 1: 104, 1948. 

. Tacnon, H. J., Wuirmore, W. F., Scoutman, P. 
and Kravitz, S. C. The significance of fibrinolysis 
occurring in patients with metastatic cancer of the 
prostate. Cancer, 6: 63, 1953. 

. Runpes, R. W., Cooper, G. R. and WILLETT, R. W. 
Multiple myeloma. rv. Abnormal serum compo- 
nents and Bence Jones protein. J. Clin. Investiga- 
tion, 30: 1125, 1951. 

. Runp.es, R. W., Ditton, M. L. and Ditton, E. S. 
Multiple myeloma. mm. Effect of urethane therapy 
on plasma cell growth, abnormal serum protein 
components and Bence Jones proteinuria. J. Clin. 
Investigation, 29: 1243, 1950. 

. Gorna Lt, A. G., BARDAWILL, C. J. and Davin, M. M. 
Determination of serum proteins by means of the 
biuret reaction. J. Biol. Chem., 177: 751, 1949. 

. Retner, M., Fenicnet, R. L. and Stern, K. G. 
Electrophoretic studies on the protein distribution 
in normal human serum. Acta haemat., 3: 202, 1950. 


AMERICAN JOURNAL OF MEDICINE 


1 

2 

3 
4 
5 «| 

“gf 

1 

3 


Serum Proteins in Lymphomas—Arends et al. 841 


. Runpies, R. W. and Barton, W. B. Triethylene 
melamine in the treatment of neoplastic disease. 
Blood, 7: 483, 1952. 

. Hoster, H. A., DRaTMAN, M. B., Craver, L. F. and 
Rotnick, H. A. Hodgkin’s disease 1832-1947. 
Cancer Research, 8: 1, 1948. 

. NitsHeE, G. A., Jk. and Cowen, P. P. Serum protein 
changes in myelogenous and lymphocytic leuke- 
mias and Hodgkin’s disease. Blood, 2: 363, 1947. 

. Rortino, A., Sucuorr, D. and STERN, K. G. Electro- 
phoretic study of the blood serum from lympho- 
granulomatous patients. J. Lab. & Clin. Med., 33: 
624, 1948. 

. PETERMANN, M. L., Karnorsky, D. A. and Hoengss, 
K. R. Electrophoresis studies on the plasma pro- 
teins of patients with neoplastic disease. m1. 
Lymphomas and leukemia. Cancer, 1: 109, 1948. 

. TiscHENDORF, W. and Hartmann, F. Zur Dyspro- 
teinaemie bei reaktiven und _ blastomatosen 

Blutkrankheiten. Acta haemat., 6: 140, 1951. 

. Brown, R. K., Reap, J. T., Wiseman, B. K. and 
Frand, W. G. The electrophoretic analysis of 
serum proteins of the blood dyscrasias. J. Lab. & 

Clin. Med., 33: 1523, 1948. 

. Lever, W. F., Scnuttz, E. L. and Hur.ey, N. A. 


JUNE, 1954 


Plasma proteins in various diseases of the skin. 
Arch. Dermat. & Syph., 63: 702, 1951. 


20. RicHTER, G. W. Experimental hyperglobulinemia. 


Effect of injected ribonucleotide on serum globulin 
levels in rabbits undergoing immunization. J. 
Exper. Med., 96: 331, 1952. 


. Ditton, M. L. and Cooper, G. R. Electrophoretic 


analysis of serum from patients with pinta and 
yaws. Am. J. Syph., Gonor. & Ven. Dis., 32: 251, 
1948. 


. Bruton, O. C. Agammaglobulinemia. Pediatrics, 9: 


7122, 1952. 


. Janeway, C. A., Apt, L. and Gituin, D. “Agam- 


maglobulinemia.” Tr. A. Am. Physicians, 66: 200, 
1953. 


. Kewen, S. E., McCartuy, K. and Haworth, J. C. 


Fatal generalized vaccinia with failure of antibody 
production and absence of serum gamma globulin. 
Arch. Dis. Childhood, 28: 110, 1953. 


. Apams, W. S., ALuinc, E. L. and Lawrence, J. S. 


Multiple myeloma. Its clinical and laboratory 
diagnosis with emphasis on_ electrophoretic 
abnormalities. Am. J. Med., 6: 141, 1949. 


. McFarianp, A. S., Davey, A., Stack, H. G. B. 


and PapostTaMATis, S. C. An unusual case of 
hyperglobulinemia. J. Path. Bact., 64: 335, 1952. 


2 
| 
23 | 
2 
19 | 


Serum Proteins in Leukemia’ 


R. Wayne RUuNDLEs, M.D., EVELYN V. COONRAD, M.D.,¢ and TuLio ARENDS, M.D.f 
Durham, North Carolina 


HE electrophoretic composition of the 

serum proteins in patients with Hodgkin’s 

disease and malignant lymphoma at 
different stages of disease was reported in a 
previous paper.' Abnormalities such as hypo- 
albuminemia or increased concentrations of 
alpha and/or gamma globulin were found in the 
sera of the great majority of those with active 
disease. With the possible exception of hyper- 
gammaglobulinemia, however, the changes were 
apparently related to systemic reactions rather 
than to the primary disorder. The present 
report is a summary of similar studies in patients 
with acute and chronic leukemia. The leukemias 
differ, of course, from the lymphoma group in 
that the cellular proliferation is anatomically 
more widespread, tissues concerned in protein 
synthesis are involved, and systemic reactions 
tend to be less severe or even absent. Significant 
differences were found in the serum protein 
composition in the two groups of hemopoietic 
malignancies. 


MATERIALS AND METHODS 


Sera were obtained from fifteen patients 
with chronic lymphocytic leukemia, eight with 
subleukemic lymphcoytic leukemia, seven 
with chronic granulocytic leukemia and five with 
acute or subacute leukemia. Specimens were 
obtained at representative stages of disease, 
before and after therapy, and studied by the 
Tiselius method of electrophoresis.” The total 
serum protein concentrations were determined 
by the biuret method standardized by bovine 
serum albumin.* The normal range in concentra- 
tion of the different serum constituents deter- 
mined by these methods was given previously.! 


RESULTS 


The clinical data and the electrophoretic 
findings in fifteen patients with chronic lym- 


phocytic leukemia are summarized in Table I. 
The serum proteins were normal in most pa- 
tients, including those with early and asympto- 
matic disease, those with bulky lymph node 
enlargement and heavy marrow infiltration, and 
those with marrow replacement and _ severe 
anemia. Hypoproteinemia with low concentra- 
tions of most serum components was found in 
two patients with long-standing advanced 
disease shortly before death. Three had a moder- 
ate elevation in gamma globulin. A definitely 
abnormal component was present in the serum 
of one whose disease had atypical features as 
indicated in the following case summary: 

T. R., €55042, a five year old white boy, 
began to eat poorly in October 1948. A few 
weeks later superficial lymph nodes began to 
enlarge. A node was biopsied and its architec- 
ture found to be disrupted by pleomorphic 
cellular proliferation. ‘The pathologic interpreta- 
tion was malignant lymphoma, possibly Hodg- 
kin’s disease. 

On admission to Duke Hospital in February, 
1949, he was pale and afebrile, not acutely ill. 
The cervical, axillary and inguinal nodes were 
greatly enlarged. The liver edge was palpable 
6 cm. and the spleen 4 cm. below the costal 
margins. Study of the peripheral blood showed 
a hemoglobin concentration of 10.3 gm. per cent, 
red blood cells 3,600,000, hematocrit 29.0 per 
cent, reticulocytes and platelets normal in 
number. The white blood count ranged from 
34,000 to 47,000 with about 70 per cent lympho- 
cytes, a few of which were slightly immature. 
The bone marrow was normally cellular and free 
of lymphocytic infiltration. The leukocytes in 
the peripheral blood were considered to be 
diagnostic of chronic lymphocytic leukemia. 

X-ray therapy was given to the enlarged 
cervical nodes and in two to three weeks they 
were much smaller. In April, 1949, however, 


* From the Department of Medicine, Duke University School of Medicine, and the Hematology Laboratory, Duke 
Hospital. The expenses of this study were defrayed in part by a grant from the American Cancer Society upon recom- 
mendation of the Committee on Growth of the National Research Council, and by research grant C1843 from the 


National Cancer Institute, U. S. Public Health Service. 


t U. S. Public Health Service Research Fellow, National Cancer Institute. 


t Present address: Caracas, Venzuela. 
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Fic. 1. Electrophoretic serum patterns of patient with atypical lymphocytic leu- 
kemia, T. R., C55042, showing an anomalous component present before chemo- 
therapy (T774, m), virtually absent eight months later and increase in gamma 
globulin possibly due to urethane therapy (T856). 


hepatosplenomegaly, anemia and leukocytosis 
were still present. There was a small amount of 
protein in the urine which gave the heat coagula- 
tion reactions of Bence Jones protein. Urethane 
therapy was begun and, during the following 
weeks, the lymph nodes, liver and spleen became 
smaller. The leukocytosis subsided and the 
hemoglobin concentration increased until it 
eventually became normal. For over two years, 
while taking a small amount of urethane daily, 
he remained substantially well. On June 8, 1951, 
he became acutely ill with anorexia, weakness, 
jaundice and ascites. He expired on June 20, 
1951. 

The first electrophoretic study of his serum 
showed a small abnormal component with a 
mobility intermediate between that of beta and 
gamma globulin. (Fig. 1, T774.) After he had 
improved with the administration of urethane 
the anomalous component was no _ longer 
clearly demonstrable. After eight months of 
therapy there was a slight decrease in albumin 
and increase in gamma globulin concentration. 
(Fig. 1, T856.) The hypergammaglobulinemia 
was due chiefly to the presence of a relatively 
homogeneous increment of slow mobility. These 
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findings persisted as urethane therapy was 
continued. 

Roentgen and/or triethylene melamine™* ther- 
apy was given to nine of the fifteen patients with 
chronic lymphocytic leukemia at varying inter- 
vals before their sera were studied. The judicious 
use of these agents did not appear to have a 
specific effect on the composition of the serum 
after brief or prolonged periods of administra- 
tion. One patient (J. W., D17739) was ap- 
parently given an excessive amount of triethyl- 
ene melamine and developed hypoproteinemia 
with a decrease in the concentration of all 
serum components. 

The clinical data and the electrophoretic 
findings in eight patients with subleukemic 
lymphocytic leukemia are abstracted in Table 
114. Normal patterns were found in three patients 
and hypergammaglobulinemia in one. Abnor- 
mal constituents of striking electrophoretic 
homogeneity were present in concentrations of 
1.0 to 7.8 gm. per cent in the sera of four pa- 
tients, and questionable abnormal components 
in one. 


* Triethylene melamine was generously provided by 
Dr. J. M. Ruegsegger of Lederle Laboratories, 
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Fic. 2. Electrophoretic patterns from G. B. T., D6494, 
with cryogiobulinemia: T975 showing cryoglobulin 
boundaries in descending and ascending limbs of cell 
between gamma and beta protein; T976 pattern after 
removal of cryoglobulin by centrifuging in the cold 
showing persistence of anomalous ““M” component; 
T1097 pattern of concentrated urine protein. 


small group of superficial lymph nodes had 
become enlarged. Examination of the bone mar- 
row showed almost complete replacement by 
small lymphocytes. 

As his serum was cooled below 20°c. it 
became increasingly viscous and congealed 
around 12°c. It became fluid again when 
warmed. When diluted 1:3 and dialyzed against 
barbital buffer at 4°c. in preparation for electro- 
phoresis, the protein solution became opalescent. 
During electrophoresis the opalescent column 
was observed to move separately from the other 
proteins in the Tiselius cell and the final bound- 
aries were intermediate between those of gamma 
and beta globulin. (Fig. 2, T975.) A second 
electrophoretic study was made after the 
dilute buffered protein solution had _ been 
cleared by centrifuging in the cold. An abnormal 
component with the same mobility as the 
cryoglobulin remained in solution. (Fig. 2, 
T976.) 

With triethylene melamine therapy the 
enlarged nodes and marrow infiltration regressed 
over a period of months and he became less 
anemic. The albumin increased from 2.2 to 
4.1 gm. per cent and the abnormal component 
fell from 4.1 to 2.6 gm. per cent. At a later date, 
during an episode of obstructive jaundice, 
proteinuria developed. The urine was dialyzed 
against saline and then against buffered 15 per 
cent polyvinyl pyrrolidone solution to concen- 
trate the protein. On electrophoresis virtually all 
of the urinary protein was found to be a homo- 


Fic. 3. Abnormal component in gamma protein of J. B. M., D8119, with sub- 


leukemic lymphocytic leukemia. 


The clinical findings in G. B. T., D6494, who 
was found to have cryoglobulinemia, have been 
referred to previously. Over a period of twelve 
years he had developed increasingly severe 
cold sensitivity, attacks of acute joint inflamma- 
tion (?gout), anemia and hyperproteinemia. A 


geneous component of slow mobility. (Fig. 2, 
T1097.) 

A second patient with subleukemic lympho- 
cytic leukemia (J. B. M., D8119) was found to 
have an abnormal gamma component in a 
concentration of 1.0 gm. per cent. (Fig. 3, 
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T963.) He died of congestive failure a few weeks 
after his serum was studied. 

In I. E. K., B37751, the anomalous serum 
component decreased progressively in concen- 
tration as his disease was suppressed by tri- 
ethylene melamine therapy; hypoalbuminemia, 
however, persisted. (Fig. 4.) 

L. D., D17183, had hypergammaglobulinemia 
of 2.4 gm. per cent. The electrophoretic pattern 
showed suggestive but inconclusive separation of 
abnormal components on the ascending side. 
(Fig. 5, T1018.) 

S. R., B65198, had an illness that lasted for at 
least two years without specific therapy being 
given. The marrow was replaced by small 
lymphocytes. Destructive bone lesions suggestive 
of myeloma were never found. An unusually 
homogeneous component of gamma mobility 
was present in the serum in a concentration of 
7.8 gm. per cent. (Fig. 5, T543.) 

The relevant clinical findings and the electro- 
phoretic data in seven patients with chronic 
granulocytic leukemia are presented in Table us. 
Five with moderately severe disease had sub- 
stantially normal serum proteins. One patient 
whose serum was studied shortly before death 
had an albumin concentration of 3.1 gm. per 
cent and an increase in all globulin components. 
Three patients treated with urethane over 


Fic. 4. Electrophoretic patterns of serum of I. E. K., 
B37751, with subleukemic lymphocytic leukemia: 
T1039, conspicuous “‘M”’ component present before 
therapy, with progressive decrease in concentration 
after four months (T1037) and one year of TEM 
therapy (T1124). 


Fic. 5. Electrophoretic serum patterns in patients with subleukemic lymphocytic 
leukemia: T1018, pattern of L. D., D17183, showing hypergammaglobulinemia 
and questionable abnormal gamma components; T543, abnormal homogeneous 


gamma component in S. R., B65198. 
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Fic. 6. Electrophoretic serum patterns in patients with 
myelogenous leukemia; T1101, pattern of P. M. D., 
C95912, showing increased alpha2, beta and gamma 
globulin concentrations during fatal exacerbation of 
chronic granulocytic leukemia; T780, pattern of C. R., 
C60161, showing anomalous ‘‘M”’ component thought 
to be associated with proliferation of plasma cell 
precursors. 


periods of seven, two and twenty months, 
respectively, had some decrease in albumin 
concentration and rise in.gamma globulin. In 
one instance there was overt evidence of im- 
paired liver function during leukemic exacerba- 
tion a few weeks before death. (P. M. D., 
C95912, Fig. 6, T1101.) 

The clinical data and electrophoretic findings 
in five patients with acute or subacute leukemia 
are given in Table uc. In this group of severely 
ill patients only one had a normal pattern. 
Non-specific abnormalities were present in the 
sera of three—hypoalbuminemia and increased 
concentration of alpha, beta and/or gamma 
globulin. An anomalous component was present 
in the serum of one patient, C. R., C60161. (Fig. 
6, T780.) The peripheral blood findings in this 
case were those of pancytopenia. The bone 
marrow was very cellular, the predominant cells 
being primitive elements resembling erythro- 
blasts or plasmablasts. Maturation abnormali- 
ties were also present in the myeloid series and 
in the megakaryocytes. 


COMMENTS 


The serum proteins in patients with leukemia 
may have a normal electrophoretic composition 
or show non-specific changes similar to those 


encountered in many other diseases. In chronic 
lymphocytic leukemia, in which constitutional 
symptoms are ordinarily mild or absent, the 
serum proteins are usually normal.*-* Hypo- 
proteinemia may occur terminally. In some 
instances hepatic involvement or infectious 
complications may be associated with an in- 
crease in gamma globulin. In myelogenous 
leukemia and in acute leukemia, hypoalbumin- 
emia and/or an increase in different globulin 
constituents are relatively common.*—!® These 
occur in proportion to the severity and progres- 
sion of the disease. 

Adverse changes in serum protein status were 
not generally found to be produced by irradia- 
tion or TEM therapy. In one instance an exces- 
sive dose of TEM produced bone marrow depres- 
sion and apparently hypoproteinemia involving 
all serum components. A fall in albumin and rise 
in gamma globulin concentration was observed 
in four patients treated for some months with 
urethane. These changes may indicate an 
adverse effect on hepatic function when the 
chemical is used in therapeutic amounts over a 
prolonged period of time. 

The discovery of anomalous components in 
six patients with leukemia is of especial interest. 
These abnormalities, in contrast to those 
previously discussed, appear to be directly 
related to the growth of malignant cells. The 
frequency of their occurrence is uncertain since 
the sera of only a small number of patients 
have been studied under conditions which 
would permit their discovery. Anomalous com- 
ponents were found in the sera of four of our 
eight patients with subleukemic lymphocytic 
leukemia, in one with atypical lymphocytic 
leukemia, and in one with myelogenous leukemia 
in which there was proliferation of erythroid and 
plasma cell precursors. The abnormal proteins 
were globulins of unusual electrophoretic homo- 
geneity which was especially impressive when 
the globulins were present in high concentra- 
tion. Their electrophoretic mobility varied 
from gamma to nearly that of beta protein. In 
three patients the amount of abnormal protein 
in the serum decreased significantly as the 
activity of their disease was suppressed by 
therapy. 

Knowledge regarding abnormal serum pro- 
teins in lymphatic proliferative diseases has 
accumulated rather sporadically from studies 
of hyperproteinemia and hyperglobulinemia, 
and from studies of conspicuously abnormal 
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sera observed to gel or layer out when exposed to 
cold.'!~!”7 Bing studied patients with hyper- 
proteinemia, leukopenia of diverse origin, and 
hyperglobulinemia.!!~'* He found that a number 
had lymphatic leukemia. In 1944 Waldenstrom 
reported three patients with obscure illnesses of 
long duration, hyperglobulinemia and fibrino- 
genopenia.'* Large numbers of small lympho- 
cytoid cells were present in the bone marrow. 
In one case the serum became white and opaque 
as it was cooled, and gelled at 7°c. The abnormal 
globulins in these patients were found to have an 
extremely high molecular weight. Subsequent 
studies of patients with macroglobulinemia, some 
of whom had purpura, showed that the disease 
did not progress to acquire the features of 
multiple myeloma.'® Lerner and Watson stud- 
ied a patient who died of an illness of nine 
years’ duration characterized by increasing cold 
sensitivity, purpura, edema, anemia and renal 
disease.'*-?° His serum was found to contain 
800 mg. per cent of a serum globulin reversibly 
precipitated by cold which they designated 
cryoglobulin. A considerable number of addi- 
tional patients with cryoglobulinemia have since 
been reported.?!~#° 

While cryoglobulinemia in high concentration 
occurs most frequently in multiple mye- 
loma, !*:?3-3! it has been found in several patients 
with subleukemic lymphocytic 
and in two with chronic lymphocytic leuke- 
mia.??:*8 The differentiation of diffuse myelo- 
matosis from subleukemic lymphocytic leukemia 
and reticulum cell and lymphatic hyperplasia 
possibly due to other causes has been difficult 
in many instances. The comparative growth 
suppressant effects of chemicals such as urethane 
and triethylene melamine, which might assist in 
differentiating plasma cells from lymphoid cells, 
respectively, has not been thoroughly studied. 
There is no doubt, however, that proteins with 
anomalous physical properties occur in diseases 
involving the proliferation of lymphoid cells as 
well as of plasma cells. 

Proteinuria has been found in many patients 
with cryoglobulinemia and in some instances has 
given the heat coagulation reactions of Bence 
Jones protein.!?:?* Griffiths and Gilchrist found 
cryoglobulinemia in a patient thought to have 
alcoholic cirrhosis who during an observation 
period of three years developed enlarged super- 
ficial lymph nodes.** His serum gelled on cooling. 
On electrophoresis an abnormal serum com- 
ponent with a mobility between gamma and 
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beta protein was present in a concentration of 
6.15 gm. per cent. 

The molecular size and physical properties of 
cryoglobulins have been found to vary widely 
under different conditions of temperature, pH, 
protein and electrolyte concentrations, etc.** 
Features characteristic of a given disease have 
not been identified. Gard, Heller and Malmos 
studied a cryoglobulin with an_ estimated 
molecular weight of about a million which they 
obtained from a patient with a lymphoid proli- 
ferative disease.** Spherical particles measuring 
120-180 A were demonstrated by electron 
microscopy to form as the protein precipitated 


.in dilute salt solution. These particles coalesced 


to form large aggregates as precipitation 
progressed. Cold precipitable proteins ap- 
parently occur with or without other abnormal 
components being demonstrable in the serum. 
Low concentrations have been found in some 
normal sera as well as in those of patients with a 
number of infectious and other diseases.?°:?? 

The significance of anomalous serum proteins 
in the hemopoietic malignancies has been the 
subject of considerable speculation.” In multiple 
myeloma the evidence indicates that the anoma- 
lous proteins are produced by the abnormal 
plasma cells. It is thought that Bence Jones 
urinary protein may be derived from the abnor- 
mal serum constituents.** A similar situation may 
exist in some lymphoid malignancies. Abrams et 
al. studied a patient with lymphosarcoma and 
cryoglobulinemia.*® They were able to extract 
from masses of lymph nodes obtained at autopsy 
a protein with the same physical properties as 
that present in the serum. 

Whether the anomalous components are 
proteins with an abnormal structure, or normal 
constituents present in unusual concentrations 
and of apparent homogeneity, is still uncertain. 
There is no conclusive indication that these 
proteins have a unique significance in reference 
to the malignant state. 

A considerable amount of evidence has 
accumulated in recent years to indicate that 
antibodies, and perhaps other globulins of slow 
electrophoretic mobility which may be function- 
ally related,*” are produced by plasma cells of 
the bone marrow and by undifferentiated 
lymphoid tissue elsewhere.**~4? Adult lympho- 
cytes have been found to contain normal gamma 
globulin.** The anomalous proteins which have 
been found in the sera of patients with hemo- 
poietic malignancies have also been globulins 
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of gamma mobility or intermediate between 
gamma and beta. They have been found only in 
those diseases characterized by abnormal prolif- 
eration of plasma cells or lymphoid tissue. This 
suggests that the anomalous components may be 
the product of a perverted protein synthesis 
associated with the malignant growth of these 
cells. 


SUMMARY AND CONCLUSIONS 


Sera from thirty-five patients with different 
types of leukemia were studied by the Tiselius 
method of electrophoresis at representative 
stages of disease before and after therapy. In 
patients with chronic lymphocytic leukemia who 
had mild or no constitutional symptoms the 
serum protein findings were predominantly 
normal. In those who were seriously ill with 
chronic lymphocytic leukemia or with chronic 
granulocytic, acute or subacute leukemia, 
hypoalbuminemia and/or an increase in differ- 
ent globulin constituents occurred frequently. 
These changes were present in proportion to 
the severity and progression of the disease and 
appeared to be non-specific reactions. 

Irradiation and triethylene melamine therapy 
generally produced no adverse changes in the 
serum proteins. Excessive doses of triethylene 
melamine productive of severe bone marrow 
depression resulted in hypoproteinemia involv- 
ing all serum components. A reduction in serum 
albumin and rise in gamma globulin concentra- 
tion were observed in four patients treated with 
urethane for some months. This may indicate an 
adverse effect of the chemical on _ hepatic 
function. 

Abnormal protein constituents were found in 
the sera of six patients, four of whom had 
subleukemic lymphocytic leukemia, one atypical 
lymphocytic leukemia and one myelogenous 
leukemia in which there was proliferation of 
plasma cell precursors. 
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Review 


Ethics and Practice of Placebo Therapy ° 


ALAN LESLIE, M.D. 


Los Angeles, California 


EDICINE, Often called the healing art, has 
in the course of events and especially 
during recent years made striking 

scientific advances. The art of medicine, in 
contrast to the science of medicine, was highly 
developed long ago and consequently has had 
less room for advancement. The early maturity 
of this important facet of the practice of medicine 
was natural enough since prior to the advent 
of scientific medicine the doctor had a small 
specific armamentarium and, consciously or 
not, depended on art for many of his cures. 
Fortunately for him, patients usually recovered 
despite such medicaments as the flesh of vipers, 
the spermatic fluid of frogs, horns of deer, 
animal excretions, holy oil and many other 
colorful and often disgusting substances of 
mystical attributes. These substances could have 
mitigated suffering only by virtue of their 
placebo effects. 

The placebo is as potent today as it was dur- 
ing medical antiquity. Witness the success of 
witch doctors and other present day practi- 
tioners of bizarre forms of healing art who add 
little more than suggestion to Nature’s potent 
healing processes. Since these ‘“‘doctors” are 
usually unaware that their devices are essen- 
tially without intrinsic therapeutic value, they 
have faith in their methods, which results in a 
reinforcing of the suggestion with which they 
treat their followers. 

Because medicine has been so concerned with 
its scientific growth too little attention has been 
paid to advancing the art of medicine, to which 
therapy with placebos belongs, and _ conse- 
quently knowledge of the use of placebos has 
not progressed significantly. Nevertheless, place- 
bos are employed by most physicians who treat 
patients. The paucity of medical writing on the 
subject, noted by Pepper! in 1945, constitutes a 


conspicuous absence particularly if, as concluded 
by Findley,” the placebo is the most important 
therapeutic weapon in the hands of even the 
modern physician. This anomalous state of 
affairs is at last being corrected. An excellent 
Cornell Conference on Therapy* in which 
placebos were discussed was published in tran- 
scription form in 1947 and significant scientific 
studies of placebos have been reported by Wolf 
and his associates.*~® 

It is surprising that in the light of their impor- 
tance and everyday use placebos have until so 
recently been all but neglected in medical 
curricula and writings. The reasons for this 
seemingly protracted indifference to so fascinating 
a topic as the placebo can only be conjectural. 
If we assume that early healers knew naught of 
placebos as such (a possibly unjustified assump- 
tion), and by consequence did not write about 
them, why then do we have such a paucity of 
writings on the subject from latter day medical 
authors who should be fully aware of the nature 
of placebos? There is an ethical consideration, 
current even today, with sharp divergence of 
opinion concerning the use of the placebo. This 
in itself should have led to a plethora of spirited 
writing pro and con but surprisingly has not. 
Weiss and English’ wrote, ‘“The physician who 
prescribes placebos, in whatever form, is not 
consciously dishonest.” The implication that the 
physician is in any wise dishonest is a serious one 
but probably not the authors’ intent. They also 
noted, ‘‘The most frequent method of psycho- 
therapy is the giving of placebos,” combined 
with assurance. As noted by Hyman, in view of 
the possible failure of psychotherapy the addition 
of suggestion to placebo medication is not with- 
out danger. It is difficult to see how placebos, 
because of their very nature, can act inde- 
pendently of suggestion. Perhaps it is merely 


* From the Medical Service, Veterans Administration Center, Los Angeles, Calif., and the Department of Medicine, 
University of California Medical Center, Los Angeles, Calif. 
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a matter of degree. Hyman’s approach to the 
ethics of the question appears rational in his 
observation that, although such methods have 
been attacked by dwellers in ivory towers, they 
serve a beneficial role in the hands of the modern 
physician but should be no more than a tem- 
porary expedient. I, with many others, believe 
that the prime roles of the placebo are in the 
adjuvant therapy of those cases of constitutional 
disease in which psychic factors play an impor- 
tant contributory part and in research. 

Pepper’ concerned himself at some length with 
the etymology and definition of the word, 
“placebo.” He called it a “humble humbug” 
and stated that it must be a “‘medicine without 
any pharmacologic action whatever.” It is 
perhaps a humble humbug which, however, 
requires consummate skill in its administration. 
But can an effective placebo be without meas- 
urable effect? Wolf and Wolf and Wolff® 
demonstrated measurable changes at end-organs 
after the administration of placebo drugs. What 
sets off the neurohumoral mechanism presum- 
ably responsible for these changes? It would 
seem that suggestion is the sine qua non of placebo 
therapy, the effectiveness of the placebo being 
directly proportional to the degree of associated 
suggestion and receptivity of the patient. Con- 
versely, as also shown by Wolf and Wolff,® 
the suggestible patient under-reacts to large 
doses of a potent drug when under the impres- 
sion that he is receiving a “placebo.” Even 
noxious effects have been observed after placebo 
administration;® Wolf’s subjects reported drowsi- 
ness, anorexia, nausea, palpitation, weakness 
and epigastric pain. Toxic manifestations, in- 
cluding a skin rash, diarrhea, urticaria and 
angioneurotic edema were objective phenomena 
illustrating how extremely potent the factor of 
suggestion can be. 

The American Illustrated Medical Dictionary? 
defines placebo as ‘“‘an inactive substance or 
preparation, formerly given to please or gratify 
a patient, now also used in controlled studies to 
determine the efficacy of medicinal substances.” 
Webster’® says that it is a ““medicine or prepara- 
tion, esp. an inactive one, given merely to satisfy 
a patient.” These definitions are still less than 
satisfactory but both include the important 
limitation to administered, apparently medicinal 
substances, and exclude psychotherapeutic phys- 
ical procedures. In other words, although all 
placebos are psychotherapy, the converse is 
manifestly not so. The former definition includes 
one important use of placebos but is still too 
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limited. In the light of the more modern concept 
of placebos our definition must be extended, and 
might be stated somewhat as follows: A placebo 
is a medicine or preparation which has no 
inherent pertinent pharmacologic activity but 
which is effective only by virtue of the factor of 
suggestion attendant upon its administration. 
The substance may be ingested, injected, in- 
serted, inhaled or applied. 

Why do the dwellers in ivory towers decry the 
use of placebos, if indeed they do? Their opposi- 
tion appears to stem from a personal philosophy 
rather than from any objective consideration of ' 
carefully documented scientific data. If this is so 
the controversy cannot be regarded as one of 
different interpretations placed on freely avail- 
able scientific evidence but rather as one of dif- 
fering subjective moralities. This is an unaccept- 
able state of affairs. We admit freely that the 
caliber of medical practice is not standardized 
but is variable and ever changing in the direc- 
tion of improvement. On the other hand, there 
has long been a high standard of morality among 
physicians. The Hippocratic Oath embodies it. 
In the Book of Ecclesiasticus the reader is told 
to “‘Honour a physician . . . . for of the most 
high cometh healing.” 

Physicians of high principles may have mis- 
givings over giving placebos because their use 
entails the practice of deception on a patient. 
Although several physicians with whom I have 
discussed this point honestly believe that the use 
of placebos is not deception but merely one form 
of psychotherapy, I am convinced that this 
opinion could not have been attained without 
rationalization. My thesis acknowledges that 
placebo therapy entails deception, since the 
patient is led to believe that he has been given a 
substance of inherent therapeutic value. The 
abiding question is whether or not such a prac- 
tice of deception is justifiable on ethical grounds. 
There is a fine line of distinction between the 
words, deception and deceit. They are not entirely 
synonymous since deceit implies blameworthi- 
ness whereas deception does not necessarily do 
so. For example, a sleight-of-hand entertainer 
practices deception on his audience but only for 
their amusement, certainly a laudable activity. 
Can an outright lie be justified by circumstance? 
As members of society we have been taught that 
to lie is wrong, but this teaching is not necessarily 
absolute. For example, if a dangerous paranoiac 
carrying a gun asks the whereabouts of his 
fancied persecutor, it is propitious and right to 
misdirect him. 
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The most pointed occasion when the physician 
must decide whether or not to lie is in the case of 
the patient with incurable cancer. As individuals, 
physicians are reluctant to lie but as physicians 
we must maintain an elasticity of attitude. 
Plato,'! who dwelt at some length on the deport- 
ment of physicians, wrote, ‘‘A lie is useful only as 
a medicine to men. The use of such medicines 
should be confined to physicians.”’ Parkinson’ 
embodied a strong defense of the physician’s 
integrity in his succinct observation, ‘“The facts 
are that in clinical science there is devotion to 
truth and conformity to scientific standards as 
scrupulous as anywhere, but in practising the art 
truth has often to be softened.” Incidentally, 
as Henderson!*® suggested, what the doctor 
believes to be true sometimes isn’t; the patient 
may thereby be misinformed, albeit unwittingly 
on the part of the doctor. Also according to 
Henderson, what the doctor actually says is not 
in itself important, but rather what the patient 
comprehends and what it does to him. A physi- 
cian can usually evade a possibly harmful truth 
and still satisfy his patient. Such an evasion is on 
practical grounds preferable to an unequivocal 
lie, because a lie can be uncovered, and if this 
should happen the physician will lose the 
patient’s confidence and respect. If the patient 
is insistent, there is of course no alternative to the 
truth. Hippocrates, whose precepts are widely 
considered to be as good today as they were 
nearly 2,500 years ago, wrote as follows: 
‘“‘Naught should be betrayed to the patient of 
what may happen or of what may eventually 
threaten him, because many patients have been 
driven in this way to extreme measures.” In 
general, honesty is the best policy, subject to 
modification according to circumstances. This 
question in the case of incurable cancer is still 
moot, and being tangential to the present discus- 
sion will not be considered further. 

Returning to the consideration of deception as 
applied in medical practice, I will state that I 
believe deception is completely moral when it is 
used for the welfare of the patient. If this is 
admitted, who then is to decide what constitutes 
the patient’s welfare? Omniscience would be an 
attribute desirable in any individual responsible 
for the welfare of another. Being human, how- 
ever, the physician lacks this quality, but, by the 
very nature of his position, is the best arbiter of 
this question when it concerns a patient. There- 
fore, when the patient’s welfare dictates the use 
of a placebo there can be no detrimental reflec- 
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tion on the physician who prescribes it. In fact, 
the physician who in an appropriate situation 
refuses to order a placebo, implying in effect 
that, ‘‘I can’t help you because there is no medi- 
cine for your disease,”’ is cruel and is surely not to 
be praised for his morality. If, in order to avoid 
giving a placebo, he is so misguided as to 
prescribe a potent medicament which is not 
specifically indicated, his position is completely 
without justification. Neither is it necessary in 
such a case for the physician to prescribe an 
“impure” placebo, which in contradistinction to 
a ‘‘pure” placebo contains a substance of some 
inherent pharmacologic activity not relevant to 
the immediate problem in order to relieve a 
tacit feeling of guilt at resorting to placebo 
therapy. Whether the placebo is pure or impure 
is of no consequence. What is important is the 
humane and understanding use of the placebo 
itself. 

It is poor practice for the physician to pre- 
scribe an impure placebo by virtue of the loose 
reasoning that the preparation can do no harm 
and may do some good. Vitamin therapy with- 
out specific indication, for example, may actually 
be good placebo therapy because of the condi- 
tioning of the general public to the thought that 
vitamins have superlative esoteric medicinal 
properties. Unfortunately, but not uncommonly, 
the physician himself becomes deluded. After 
prescribing substances as placebos and observ- 
ing dramatic (but none the less psychothera- 
peutic) improvement, he may after repeated 
successes begin to think, “Maybe we have 
something here, after all.’’ Here lies danger, for 
although by his belief in the potency of his one- 
time placebo the physician unconsciously rein- 
forces its psychotherapeutic value, the way may 
be cleared for such impotent therapy to be 
prescribed in situations calling for specific and 
potent medicine. 

Physicians are also subject to a form of mass 
delusion, which is rarely more than transitory. 
Our credulity is importuned and exploited by 
manufacturers of drugs and therapeutic products 
who enthusiastically bombard us with glowing 
reports on new remedies. The number of sub- 
stances which have gone from popularity to 
oblivion attests to their placebo nature and 
illustrates the need for the critical evaluation of 
new agents. 

Before proceeding to delineate situations in 
which deception in the form of placebo therapy 
is indicated, it can be stated almost categorically 


AMERICAN JOURNAL OF MEDICINE 


7 
z 


Ethics and Practice of Placebo Therapy—Leslie 


that it is impossible to divorce the component of 
suggestion, in either favorable or unfavorable 
direction, from the final therapeutic effect even 
when avowedly potent substances are admin- 
istered. The final therapeutic effect is the result- 
ant of the inherent effect of the drug and the 
effect of suggestion attendant on its administra- 
tion. By the same token, the regularly observed 
variation in the effect of any given drug in any 
individual may depend on the effectiveness of 
the factor of associated suggestion, conditioned 
by such variables as the immediate receptivity 
of the patient, the technic of administration and 
the environment. 


INDICATIONS 


There are circumstances in which placebos 
constitute the therapy of choice. In the manage- 
ment of some patients who need support for 
strong dependency feelings, medication, which is 
ever the symbol of the doctor, may well have its 
purpose served by a placebo if no more specific 
effect is desired. In other circumstances placebos 
can be important adjuvants to more specific 
therapy and in fact placebo effects are often 
gratuitous attributes of specific therapy. 

Clearly, the placebo is a research tool of prime 
importance. There is no substitute for the 
placebo in the “‘double-blind” evaluation of new 
drugs. The investigator in such an experiment 
is naturally aware that a calculated deception is 
being practiced upon his subject. The subject 
also may be aware of the game being played; at 
the discretion of the investigator, however, such 
information may be withheld. Of real impor- 
tance in insuring the objectivity of the study is 
keeping both subject and investigator ‘“‘blind”’ 
so that neither knows whether at any given 
moment the drug under study or the placebo 
control is being given. This will minimize the 
factor of suggestion, either subjective on the part 
of the patient or unconsciously interjected by the 
investigator. 

Another clear indication for placebo therapy 
occurs in patients who have received sedatives 
or narcotics in whom the indication for these 
drugs no longer exists. Following surgery most 
people require narcotics for variable durations 
for the control of pain. During periods of stress 
many people require sedation to relieve anxiety 
by day and to induce sleep at night. It is quite 
easy for patients to become dependent on, if not 
addicted to, these agents. They continue to call 
for them, perhaps as a mild withdrawal mani- 
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festation. At this stage the substitution of a 
placebo for a short time is usually all that is 
necessary for the transition to no medicine. 

In incurable neoplastic disease there can be no 
objection to the administration of sufficient 
sedative and narcotic medication to control 
all pain and apprehension. There is, neverthe- 
less, the drawback of undesirable associated 
pharmacologic effects such as constipation and 
respiratory depression. Since it is possible to 
raise the pain threshold of most individuals by 
the use of placebos, it would seem likely that the 
judicious interpolation of placebos would de- 
crease the narcotic-sedative requirements. The 
over-all comfort of the patient would thereby be 
enhanced. 

Occasionally when a doctor sees a patient for 
the first time he finds that the patient has been 
taking a conglomerate assortment of drugs which 
have confused the picture by cumulative or 
additive effects. The dependency of such a pa- 
tient on his medicines can be transferred to a 
placebo, so that these confusing, cumulative or 
additive effects may be dissipated. It thus be- 
comes possible to make a more rational evalua- 
tion of the problem which can then be treated 
directly and more specifically. Oberndorf?® re- 
ported a typical case in point. An asthmatic 
woman who was nearly moribund when first 
seen had, as is so frequent in individuals with 
asthma, received a superabundance of medica- 
tion. Placebos were substituted for epinephrine 
and sedatives, with salutary effects on the course 
of the illness. 

Some people are temperamentally impatient 
and demand results before they normally would 
be forthcoming. Occasionally, during a period 
of diagnostic observation or testing, a placebo 
will provide a gentle sop to their impatience and 
keep them under control while the important 
business is being conducted. The office adminis- 
tration of a placebo injection can serve as the 
reason to bring a patient for regular, more 
specific psychotherapy. 

Now let us examine some situations in which 
the indications for the use of placebos are per- 
haps less clear. The management of chronic 
disease taxes the imagination of the most 
experienced clinician. Patients with crippling 
arthritis, paraplegia, hemiplegia, chronic cardiac 
or pulmonary dyspnea all require prolonged 
medical attendance. Occasionally, in addition to 
specific medication an analgesic or sedative 
drug may be required. Such a drug should not be 
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administered for indefinite periods without inter- 
ruption because there is a remarkably quick 
conditioning of patients to the sedative or 
analgesic effect, the associated psychic effect, 
or a combination of the two. Unless these drugs 
are given for strictly limited periods, such 
chronically ill individuals, like the postoperative 
patient, may become dependent on them. This 
should not be permitted because of the tolerance 
developed with consequently increased require- 
ments, as well as undesirable associated phar- 
macologic effects. Placebos may be helpful in 
the transition to the acceptable discontinuation 
of the drug. But we must beware of another real 
pitfall, which is the development, by condition- 
ing, of dependency on the placebo itself. Whether 
or not this is undesirable may be argued but in 
general it is preferable that the patient be well 
enough adjusted to his disease so he need not 
depend even on a placebo. From another but 
practical point of view, in our understaffed 
institutions for the care of the chronically ill the 
time needed for the administration of placebos 
might interfere with more urgent nursing 
activities. Special situations require special 
consideration. I am thinking of a sixty year old 
man with a cardiac aneurysm which developed 
following a coronary occlusion. After some years 
of auricular fibrillation and bare maintenance of 
compensation at absolute rest this man had an 
aortic saddle embolization which led to gan- 
grene and required amputation of first one then 
the other leg. During active treatment he 
received narcotics for which placebo injections 
were later substituted. Severe unremitting 
phantom limb pain was unrelieved by local 
measures and the neurosurgeon could offer only 
radical neurosurgery, which the patient de- 
clined. This man continued to take two daily 
injections of sterile saline solution, which satis- 
fied him. He had become so dependent on them 
that he experienced great pain when they were 
omitted. Because of this man’s underlying 
chronic disability it was decided to continue the 
placebos until such time as he might volun- 
tarily relinquish them. 

There is no unanimity of opinion among 
psychiatrists about the use of placebos in 
psychiatry. Some reject them altogether while 
others believe that they are invaluable in certain 
instances. In the section on the psychoneuroses 
in a standard textbook of medicine Rennie!® 
states that, ‘““Even the placebo, which has no 
place in psychiatry, can work miracles.”’ In 
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reference to the psychoses, Whitehorn!” states 
that, “Placebo medication has a legitimate 
diagnostic purpose, but the use of placebos as a 
regular therapy is of dubious propriety and is 
unjustified when good psychotherapy is avail- 
able.” Alvarez'!® advises taking away a diag- 
nostic placebo before commencing psycho- 
therapy. Weiss and English’ stated that the 
answer to the problem of psychogenic illness is 
correct diagnosis and expressive psychotherapy 
rather than suppressive psychotherapy, as 
exemplified by the use of placebos. This might 
be interpreted as a disavowal of the use of 
placebos in psychogenic disease, in agreement 
with one group of psychiatrists. No one will 
question the importance of correct diagnosis and 
it is true that the use of placebos is not ideal in 
many instances of psychogenic disease. It must 
be remembered, however, that even with a 
correct diagnosis to work from, it is for manifold 
reasons frequently impossible to offer a patient 
the ideal of expressive psychotherapy. If sup- 
pressive psychotherapy offers relief but no cure to 
some of these patients, should it be denied 
them? If circumstance precludes cure a com- 
promise is obligatory, if without it the idealist 
turns his back on the reality of a patient seeking 
relief. I hesitate to enter this controversy and 
prefer to take a sideline position, hoping mean- 
while that our psychiatrist colleagues will debate 
the technical aspects of the issue. Nevertheless, 
there is a place for an expression of opinion by 
the general physician, and as Shaw!® cautioned 
in 1936, we must avoid overemphasis of either 
empiricism or rationalism in medicine. Both 
can contribute to the balanced judgment which 
will accrue to the patient’s benefit. This princi- 
ple should apply equally well in psychiatry as it 
does in medicine, if indeed the two fields can be 
separated. 

Whether or not placebos have a role in the 
therapy of psychotic patients when the psychosis 
is active, I will also leave for the psychiatrists 
to decide but I suspect that placebos will be 
ineffectual and harmless. In the psychoneuroses 
and occasionally in psychoses in remission, 
placebos may be of value. Watts and Wilbur?® 
in discussing the treatment of functional dis- 
orders notice that the psychotherapeutic effect 
of drugs or placebos may be great. If we agree, 
as I believe we should, that much good can be 
accomplished and little harm result from 
properly administered placebo therapy, we will 
be acting for the welfare of the patient which, 
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after all, is our primary objective. Naturally, 
there must be a good diagnostic evaluation be- 
fore placebo therapy is selected. 

The prolonged use of the placebo merely to 
pacify a patient whose problem is not thoroughly 
understood cannot be condemned too harshly. 
Diagnosis often requires observation and re- 
peated examination. The physician who relaxes 
his diagnostic efforts because the patient appears 
to respond to a placebo may miss the oppor- 
tunity to treat a remediable condition. Properly 
used, the placebo, by allaying fear and provid- 
ing hope, may help a patient adjust to a conflict 
situation that cannot be resolved. Since placebos 
may lose their potency unless periodic rein- 
forcing psychotherapy is forthcoming, the 
physician must be prepared to provide skillful, 
long-range care. 

The symptoms associated with relatively 
acute organic disease are frequently modified 
by a greater or lesser degree of psychogenic 
overlay. This ordinarily does not call for separate 
handling, since the inseparable beneficial psychic 
effects of potent medication would also be 
operative. On occasion, however, it may be 
desirable to employ some _psychotherapeutic 
potentiation by the use of an appropriate 
placebo. With a self-limited indication this 
may be worth while adjuvant therapy. For 
instance, the use of a “‘tonic,” such as the elixir 
of iron, quinine and strychnine, may strengthen 
a patient convalescing from a febrile or wasting 
illness if, presumably through a placebo effect, it 
convinces him that he is hungry and leads to a 
desirably high calory intake. Intermittent use of 
this sort of placebo has a place in the care of the 
chronically ill person if the patient is not allowed 
to become dependent and then later disillusioned. 

The use of the placebo as a diagnostic tool 
has been a subject of considerable debate. There 
is no question about the diagnostic value of 
specific therapeutic tests but in light of Wolf and 
Wolff’s observations of measurable physiologic 
effects of placebos, opinions concerning the 
diagnostic value of therapeutic testing with 
placebos must be modified. Unless responses to 
placebos used diagnostically are carefully evalu- 
ated, serious errors will be made. The absence 
of response to a placebo favors an organic basis 
for complaints but positive responses may well be 
devoid of diagnostic significance and not 
indicative of psychogenic disease. 

In principle, therefore, it would appear that 
placebos properly used have a limited role in 
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diagnosis and an important one in the manage- 
ment of somatic disease and the psychoneuroses 
at any time that the affective state of the patient 
may be beneficially conditioned by this form of 
suggestion. 

No doubt there are indications for placebo 
therapy which have not been specifically con- 
sidered herein. If so, I implore the indulgence 
of the critical reader. One repeated word of 
caution: Placebo therapy should not be ordered 
unless the physician has examined the indica- 
tions even more carefully than if he were about 
to order specific therapy. 


TECHNIC 


In our approach to technics of administration 
we will assume that we have demonstrated that 
placebo therapy is justified and has fairly specific 
indications. The discussion will be simpler if we 
limit ourselves to our conception of placebo, 
which predicates that placebos may be ingested, 
inserted, injected, inhaled or applied. Here there 
is a wide latitude for individuality of methods so 
I will not attempt to do more than offer a few 
illustrative examples, as well as some general 
*“‘do’s and don’t’s.”’ 

Ingested medicines are in the form of liquids, 
tablets, capsules, pills or powders. Except for 
gastric antacids, and to a certain extent even 
here, powders are almost obsolete. Since pills 
offer no particular advantage over tablets and 
capsules, which are both easier to swallow and 
to manufacture, these, too, are being used in- 
frequently. This leaves tablets, capsules and 
liquids as the oral medications in everyday use. 
It is only fitting that oral placebos should also be 
in these forms. 

People tend to be skeptical. of medications 
which do not look, taste or smell like ‘‘medicine.”’ 
We have come to associate the warm red-yellow- 
brown colors with liquids for oral use and the 
colors blue and green with poigonous or external- 
use-only liquids. This, of course, is not absolute 
but, other things being equal, our liquid placebo 
should be red, yellow or brown rather than blue 
or green. 

The addition of red coloring agents to many 
liquid medicines is a long-standing, widespread, 
innocent practice which, incidentally, is officially 
sanctioned by the U.S.P. and the N.F. in such 
commonly prescribed preparations as the elixir 
of phenobarbital which contains 1 per cent of 
amaranth solution, a red dye, and the alkaline 
aromatic solution which contains the same dye in 
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1.4 per cent concentration. Similarly, a liquid 
placebo can be given an appropriate taste. Most 
people over the age of thirty remember how bad 
tasting medicine used to be. Cod liver oil and the 
expectorants containing ammonium chloride are 
two which come quickly to mind. The tinctures 
of valerian and asafetida were bitter, and in fact 
were standard placebo medications. Bitterness, 
rather than ordinary nastiness, carries a strong 
placebo effect. Modern pharmacies may not 
stock the old stand-bys but will be pleased to 
prepare 0.1 per cent solutions of sodium de- 
hydrocholate which, because of its current use in 
the determination of circulation time, is avail- 
able everywhere. This may be colored red, if 
desired, with something like amaranth solution 
or tincture of cudbear. 

When we decide to prescribe a placebo 
capsule we need not be concerned over the taste, 
since gelatin capsules are considered to be taste- 
less. Color, however, is important. A capsule 
colored red, blue or yellow suggests specific 
attributes which a transparent, colorless capsule 
containing a white powder might seem to lack. 
Furthermore, when it is a question of weaning 
a patient from barbiturate medication it is 
relatively simple to substitute a starch or lactose 
capsule for a barbiturate capsule of identical 
appearance. 

Size of medication should be a consideration. 
Tiny or oversize tablets and capsule may be more 
impressive than average sized ones, the tiny one 
suggesting great strength, the jumbo one im- 
pressing by its heroic size. Aspirin, although a 
valuable drug, by being available without 
prescription has come to be regarded by the 
public as only a mild remedy. A tablet which re- 
sembles aspirin, even if quite potent, will there- 
fore appear undistinguished and consequently 
lose much of its psychotherapeutic punch. 

The cutaneous application of placebo sub- 
stances is an everyday practice. Whereas pa- 
tients may be reluctant to apply a cold water wet 
dressing to an inflamed area, they will be per- 
fectly agreeable to applying one containing a 
dissolved substance. When Epsom salts are 
added to water, the patient will be properly 
impressed by the healing virtues of the solution. 
Although magnesium sulfate is not significantly 
absorbed through intact skin and does not exert 
any specific cutaneous effect, cooling evapora- 
tion from a dressing open to the air or the moist 
heat of a hot soak, whichever effect is desired 
by the physician, still occurs when there is 
magnesium sulfate in the water. A sore muscle 
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group will more readily be kept at desired rest if 
methyl salicylate has been applied to the over- 
lying skin and the region wrapped in flannel, 
preferably red. If salicylate absorption is 
desired, aspirin by mouth would be preferable, 
for there is no evidence that methyl salicylate 
applied to the skin is concentrated in the under- 
lying muscle. But the sensation of cutaneous 
warmth which is due to the irritative erythema, 
plus the definitive odor, are impressive to all 
but the most skeptical. I do not mean to belittle 
all liniments; they provide lubrication helpful in 
massage and may just as well smell of winter- 
green. Similarly, while a plain hot water 
mouth wash or gargle would not be respected, a 
colored one containing a few drops of aromatic 
oil would be accepted without question. The 
odor of tincture of benzoin will make the inhala- 
tion of steam comprehensible to the average 
patient. People have by association come to 
expect this odor and without it they will be 
reluctant to inhale the steam which alone has the 
therapeutic value. So we see that the “‘humble 
humbug”’ of Pepper is valuable to induce the 
patient to take beneficial treatment which other- 
wise might be neglected. 

All dermatologists have seen young patients 
with warts which respond well to the application 
of almost any substance. This is presumably a 
placebo effect, since other forms of psychotherapy 
are equally effective. The spunk water of Huckle- 
berry Finn and Tom Sawyer was undoubtedly 
as potent as any authoritative prescription 
preparation. 

The use of suppositories as placebos should 
ordinarily be avoided for the same reasons that 
potent medication given for systemic effect is 
also better administered by other routes. Con- 
ceivably, however, a cocoa butter suppository 
might be temporarily substituted for one con- 
taining aminophyllin if indications for the latter 
cease to exist and the patient has become 
dependent. 

Of these four avenues of drug administration 
certainly the oral route is for many reasons the 
simplest and the best for the placebo. But 
for universal patient acceptance nothing can 
approach the psychotherapeutic impressiveness 
of puncture of the integument by a hollow needle. 
The placebo substance introduced via the needle 
is usually second in importance to the needle 
stick. Sherlock Homes called for the needle. 
Addicts take narcotics by the needle. Pre- and 
postoperative sedatives and narcotics are in- 
jected. Blood is transfused and various solutions 
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are infused through needles. Little wonder that 
there is an association of the injection with 
powerful medication. The injection requires 
little or no reinforcing psychotherapy, even with 
relatively prolonged use. I recall the case of the 
addict with severe rheumatoid arthritis who 
“‘required”’ 30 mg. of morphine every two hours. 
After a program of narcotic reduction the patient 
continued to present himself every two hours 
for 0.5 cc. of sterile water, saying, “‘I know you’re 
not giving me much, Doc, but I’ll take what I 
can get.” 

The injected placebo may by pharmacologic 
action impart subjective sensations to the 
recipient, without any specific therapeutic 
action. Irritating substances may cause local 
pain, aside from the trauma of the injection. 
Even if we grant that there is no danger of 
tissue necrosis the practice of injecting materials 
for the specific production of pain as part of the 
act is to be condemned. We should not allow 
therapy to be confused with punishment, nor 
should we appeal to any masochistic individual 
tendencies. The practice of injecting irritating 
concentrated solutions of vitamins, in the ab- 
sence of clear-cut signs of vitamin deficiency, is 
widespread but usually ill advised. But occa- 
sionally the indication is specific for just this 
placebo and when the patient tastes it shortly 
after the painfyl injection, he feels doubly 
benefited. A placebo may carry with it the 
production of other subjective sensations which 
may potentiate the placebo effect. For example, 
one action of nicotinic acid is the production of a 
flush and sensation of heat, desirable therapeutic 
effects under certain circumstances, undesirable 
“‘side”’ effects under others, but psychothera- 
peutic when used for that purpose. The intra- 
venous administration of placebo substances is to 
be criticized since untoward effects sometimes 
are observed. 

The type of placebo chosen by the physician 
depends not only on the situation presented by 
the patient but on the physician himself and 
the inescapable patient-doctor relationship .or 
temperamental rapport. As noted by Houston,”! 
the doctor himself is an important therapeutic 
agent. It is hard for a doctor to avoid being 
part actor no matter how he may try. In times 
past doctors grew beards and wrote prescriptions 
in Latin, using the apothecary system. This awed 
a credulous populace and covered some of the 
gaps in medical knowledge. As we progress it 
becomes less necessary to resort to this sort of 
thing. But without carrying it to the point of 


JUNE, 1954 


charlatanism the doctor is more or less effective 
by his demeanor, whether this is called per- 
sonality, bedside manner or anything else, and 
by the way he does and should modify this for 
each and every patient in order to establish 
rapport. Whereas the quiet executive is im- 
pressed by quiet efficiency, the folksy farmer’s 
wife might respond only to a warmer, more 
personal touch. Essentially, there should be 
provided an atmosphere in which the patient 
will be receptive to therapy so that the psycho- 
therapeutic aspect of specific medication is not 
lost and the psychotherapeutic effect of placebo 
medication is enhanced. 

Substances which may be harmful or toxic 
should never be used as placebos. Because of the 
wide choice of harmless placebos it is unneces- 
sary to court danger. Inorganic arsenical com- 
pounds such as Fowler’s solution by mouth or 
cacodylates by needle have dwindling indica- 
tions, if indeed indications still remain at all. 
Physicians formerly believed firmly in their 
inherent therapeutic value but with more 
accurate knowledge of pharmacology this belief 
has been shaken. There is certainly no specific 
benefit to be anticipated from the administra- 
tion of inorganic arsenical preparations. They 
are described as “‘alteratives” in our older books 
of materia medica. This is defined as an “‘obsolete 
term originally used for drugs said to reestablish 
healthy functions of the system.” Some dcrma- 
tologists continue to use Fowler’s solution in the 
treatment of recalcitrant dermatoses, claim- 
ing occasionally dramatic improvement, without 
knowing the modus operandi. But we should no 
longer use these potentially toxic compounds in a 
confused way as a sort of impure placebo. 

It is desirable in patients who respond well to 
placebo therapy to prevent their becoming 
dependent on placebos. These individuals, con- 
sidered as a group, are more dependent than 
most people. The use of placebos supplies a 
socially acceptable substitute dependency when 
more profound psychotherapy is not available. 
Consequently these patients are frequently 
content to take placebos almost indefinitely. If 
placebo administration is prolonged, dependency 
becomes physiologic, as well as psychologic, as 
illustrated by characteristic withdrawal phenom- 
ena when a placebo narcotic-substitute is 
discontinued. Since, as already noted, depend- 
ency on placebos is undoubtedly less undesirable 
than addiction to narcotics, there is justification 
for their prolonged administration in some cases. 
But in addition to the question of the propriety 
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of allowing a patient to become dependent on 
the placebo there is always the question of the 
feasibility of maintaining him satisfactorily on a 
placebo regimen. This must be resolved on an 
individual basis and requires careful evaluation 
and perhaps a period of trial. 

When the decision has been reached to dis- 
continue placebo medication, the procedure to 
be employed depends on the relationship of 
doctor and patient. The patient’s dependency is 
divided between the doctor and the placebo 
doctor-symbol. If the former predominates, the 
problem is relatively simple; if the latter pre- 
dominates, the difficulty may be very great. 
The technic employed must be adapted to the 
specific situation. One warning is in order. The 
doctor who gives a placebo should never allow 
himself to appear hostile to a patient at the 
proposed time of discontinuing it by trium- 
phantly telling him that he wasn’t getting any- 
thing but water, lactose or whatever the substance 
might have been. The man who has used a 
wheelchair and is being encouraged to walk 
would fall flat if not given crutches or a cane for 
support. Similarly, the patient who has leaned 
on a placebo must not have this support rudely 
knocked out from under him without some 
transitional device. Some individuals may be 
told, if circumstances warrant their being given 
this information, that they had received placebos 
to help them away from narcotics or sedatives. 
Others should never be told that their precious 
medicine was a hoax. No rule of preselection of 
patients can be laid down; each doctor treats 
each patient in his own most effective way. 


CONCLUDING REMARKS 


In our discussion we have attempted first to 
establish that the use of the placebo entails the 
use of deception, then that this deception is 
permissible since it is for the benefit of the pa- 
tient. We have defined placebo as ‘‘a medicine or 
preparation which has no inherent pertinent 
pharmacologic activity but which is effective 
only by virtue of the factor of suggestion at- 
tendant upon its administration.” Placebos are 
useful in diagnosis, therapy and research. 

When a placebo is indicated as principal or 
associated psychotherapy it should not be 
withheld, but the physician must be alert to 
the limitations of this form of therapy. The 
specific technic is largely a matter of personal 
choice, depending on the physician’s rapport 
with the patient. The physician should be 


sensitive to changes in his patient which would 
point to a change in or discontinuation of such 
therapy. 

The principles set forth are not intended as 
inviolate rules but only as guides to be modified 
according to the needs of the individual patient 
as appraised by the individual physician. The 
proper use of the placebo requires, in addition to 
broad medical knowledge, a depth of human 
understanding not requisite to the purely 
materialistic approach to medicine. 


REFERENCES 


1. Pepper, O. H. P. A note on the placebo. 7r. & 
Stud., Coll. Physicians, Philadelphia, 13: 81, 1945. 

2. Finpiey, T. The placebo and the physician. M. Clin. 
North America, 37: 1821, 1953. 

3. Cornell Conferences on Therapy. The use of placebos 
in therapy. 2: 1, 1947. 

. Wo tr, S. Effects of suggestion and conditioning on 
the action of chemical agents in human subjects— 
the pharmacology of placebos. J. Clin. Investigation, 
29: 100, 1950. 

. Wo tr, S. and Wotrr, H. G. Human Gastric Func- 
tion, 2nd ed., p. 170. New York and London, 1947. 
Oxford. 

. Wotr, S. Toxic effect of placebo administration. 
Clin. Research Proc., 1: 117, 1953. 

. Welss, E. and EnGuisu, O. S. Psychosomatic Medi- 
cine. Philadelphia, 1947. W. B. Saunders & Co. 

. Hyman, H. T. An Integrated Practice of Medicine. 
Philadelphia, 1947. W. B. Saunders & Co. 

. Dorvanp, W. A. N. The American Illustrated Medi- 
cal Dictionary, 22nd ed. Philadelphia, 1951. W. B. 
Saunders & Co. 

. Webster’s New International Dictionary of the 
English Language, 2nd ed. Springfield, Mass., 
1947. G. C. Merriam Co. 

. Piato. The Republic. 

. Parkinson, J. The patient and the physician. Ann. 
Int. Med., 35: 307, 1951. 

. Henverson, L. J. Quoted by Means, J. H. Evolution 
of the doctor-patient relationship. Bull. New 
York Acad. Med., 29: 725, 1953. 

. Hippocrates. Quoted by Castiglioni, A. A History of 
Medicine, 2nd ed. New York, 1947. Alfred A. 
Knopf. 

. OBeRNDoRF, C. P. Psychogenic factors in asthma. 
New York State J. Med., 35: 41, 1935. 

. Rennig, T. A. C. In: A Textbook of Medicine, 8th ed. 
(Cecil, R. A. and Loeb, R. F.). Philadelphia, 1951. 
W. B. Saunders & Co. 

. WuiTEeHorN, J. C. In a Textbook of Medicine, 8th 
ed. (Cecil, R. A. and Loeb, R. F.). Philadelphia, 
1951. W. B. Saunders & Co. 

. ALVAREZ, W. C. The Neuroses. Philadelphia, 1951. 
W. B. Saunders & Co. 

. SHAw, M. E. Medical facts and fallacies. Brit. M. J., 
1: 515, 1936. 

. Watts, M. S. M. and Wiisur, D. L. Treatment of 
functional disorders. J. A. M. A., 152: 1192, 1953. 

. Houston, W. R. The doctor himself as a therapeutic 
agent. Ann. Int. Med., 11: 1416, 1938. 


AMERICAN JOURNAL OF MEDICINE 


1 
1 
1 
1 
| 1 
1 
1 
1 
1 
1 
2 
2 
4 


Seminars on Liver Disease 


Cirrhosis of the Liver’ 
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uR knowledge of cirrhosis of the liver, 
although still grossly incomplete, is so 
extensive and exhibits so many facets 
that adequate discussion is not possible here. 
This paper will be devoted to a consideration of 
certain historical and general aspects of cirrhosis 
and a brief discussion of three of the important 
clinical manifestations of the disease; viz., 
jaundice, portal hypertension and hepatic coma. 
Emphasis will be placed upon the clinical 
aspects, that is, what one may observe in a 
patient with the disease, together with the 
pathologic and pathophysiologic correlations 
when they are known and germane. Brief refer- 
ence only will be made to treatment. 

First, it is best to attempt some sort of defini- 
tion of “‘cirrhosis of the liver.’’ It is well known 
that Laennec! in 1819 first used the term “‘cir- 
rhosis” derived from the Greek kirrhos meaning 
tawny (a light brown or yellowish color). It is 
not generally recognized that the shrunken liver 
was described by Vesalius and by Morgagni.’ 
Before Laennec the descriptive term used was 
“hardening of the liver.” Sjnce Laennec’s 
description, cirrhosis and hardening have come 
to be synonymous in the minds of many; in fact, 
today the term cirrhosis is loosely used to include 
most, if not all, processes in the liver associated 
with destruction of liver tissue and fibrosis. Many 
do not even require that fibrosis be present. Mal- 
lory® said: ‘‘To the clinician the term cirrhosis 
means a chronic, progressive destructive lesion 
of the liver combined with reparative activity 
and contraction on the part of the connective 
tissue. The contraction of the connective tissue 
may lead to obstruction of the bile ducts, causing 
more or less jaundice, and it can interfere with 
the flow of blood through the blood vessels result- 
ing in portal congestion and ascites. The pathol- 
ogist uses the term cirrhosis in a broader sense. 


He applies it to all sclerosed conditions of the 
liver, whether progressive or not, in which de- 
struction of liver cells is associated with real or 
apparent increase in connective tissue.”’ The 
latter part of this definition seems to be most 
satisfactory although deviating from the original 
meaning of Laennec. The inclusive pathologic 
definition of Mallory will be used in the context 
to follow. 

Payne‘ notes that Harvey in 1616 described 
twelve cases of diseased livers. One was de- 
scribed as ‘‘russet, hard or contracted, almost 
bloodless’ which Payne believed was_ the 
description by Harvey of a small cirrhotic liver. 
Another was a “‘large, hard liver like a scirrhous 
tumor, almost bloodless and with a rough sur- 
face.” This again appears classical of cirrhosis. 
Harvey noted that such livers were found in 
cases of dropsy. Another case discovered by 
Payne was described in 1626. ‘‘A German noble- 
man, of intemperate habits, suffered for three 
years from jaundice, and was found to have a 
liver hardened, as was evident to the touch. He 
improved under treatment, but having ‘indulged 
his genius’ for several weeks, he was attacked 
with epistaxis, followed by dropsy of the belly 
and scrotum. The latter was punctured and two 
measures of fluid escaped, but the abdominal 
swelling did not diminish, and after some months © 
he died suddenly. On opening the body ten 
measures of fluid were found in the abdomen. 
The liver is described as, “‘scirrhosum et 
induratum, and juiceless, like rotten wood.” 
Matthew Baillie in 1793° described what he 
called, ‘‘common tubercule of the liver.” He 
states, ‘‘One of the most common diseases in the 
liver . . . is the formation of tubercles in its 
substance. This disease is hardly ever met with in 
a very young person, but frequently takes place 
in persons of middle or advanced age; it is like- 


* From the Thorndike Memorial Laboratory, Second and Fourth Medical Services (Harvard), Boston City Hospital, 
and the Department of Medicine, Harvard Medical School, Boston, Mass. 
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wise more common in men than women. This 
would seem to depend upon the habit of drinking 
more common in the one sex than in the other, 
where this disease is most frequently found in 
hard drinkers, although we cannot see any neces- 
sary connection between that mode of life and 
this particular disease and the liver. It happens, 
however, very commonly, that we can see con- 
nection between cause and effect in changes 
which are going on in every other part of the 
body.” The remainder of this description of 
the anatomy of the liver and the occurrence 
of jaundice and ascites give little doubt that 
Baillie was describing cirrhosis of the liver in an 
alcoholic. 

It may be observed from these historical notes 
that cirrhosis of the liver has been associated 
with alcoholism for many years. Indeed, the 
argument whether alcohol causes cirrhosis or not 
has been hammered pro and con for many gen- 
erations. The fact that cirrhosis can be produced 
in animals given diets low in protein, especially 
in methionine and choline,® and the observation 
that it is found in many areas of the world, par- 
ticularly in the tropics, as a disease of persons 
consuming a diet grossly deficient in protein has 
led to the concept that alcohol merely supplies 
calories without protein, choline and _par- 
ticularly the essential amino acid methionine. 
Support for this concept has come from many 
sides particularly from the simple but ingenius 
experiments of Best and his colleagues’ who fed 
glucose isocalorically with alcohol and found an 
equivalent degree of cirrhosis in both groups of 
animals. This view has been challenged to some 
extent by Klatskin® who has evidence suggesting 
that alcohol may increase an animal’s require- 
ment for choline. It is still quite possible that 
alcohol or alcoholic beverages alter metabolism 
in a way that increases the susceptibility of an 
individual to cirrhosis. Nevertheless, it seems 
quite clear at the present writing that the major 
factor in the etiology of cirrhosis in alcoholics is 
faulty nutrition specifically of protein and most 
particularly of methionine and choline. As 
mentioned above, cirrhosis of the liver is seen in 
many parts of the world “‘without benefit’ of 
chronic alcoholism. Here simple dietary de- 
ficiency seems the most important if not the only 
etiologic factor although some believe that in- 
fection or helminth infestation aggravates the 
situation. 

It should be noted before proceeding that not 
all severe chronic alcoholics develop cirrhosis of 


Cirrhosis of the Liver—Davidson 


the liver. Why some do and others do not has 
been a matter of speculation for many years. 
Eppinger,° following the suggestion of Chvostek, 
believed there was a constitutional predisposition 
in certain individuals to the development of cir- 
rhosis and emphasized habitus and the decrease 
of body hair which others have noted before and 
since. This matter would bear further investiga- 
tion with our present knowledge of body types 
and methods for studying endocrine function. 

It may be emphasized further that not all 
alcoholics who develop cirrhosis are at any time 
clinically ill from their liver disease. Patients are 
seen at autopsy with typical, even far advanced 
cirrhosis but without a history of the acute or 
chronic manifestations of liver disease. Upon 
careful inspection of these patients one may find 
some of the “hallmarks” of cirrhosis: spider 
angiomas, palmar erythema, collateral abdomi- 
nal venous circulation and even small degrees of 
otherwise unexplained peripheral edema. Cer- 
tain of the liver function tests, especially brom- 
sulfalein retention, will usually but not always 
reveal the presence of a diseased liver in these 
cases. Individuals may die and typical cirrhosis 
of the liver be found (usually in a chronic or 
inactive state) in whom not only are there no 
typical clinical findings, but the usual liver 
function tests are perfectly normal. Thus it is not 
always easy to make the diagnosis of cirrhosis of 
the liver antemortem and not a few patients may 
live with cirrhosis for many years without knowl- 
edge that they are so afflicted. Finally, the 
modern treatment of cirrhosis and its complica- 
tions has led to apparent complete clinical 
recovery, although those followed to autopsy 
after death from other causes or who are biopsied 
for one reason or another still have cirrhosis 
even though they are symptom-free and leading 
apparently normal lives. Given a chance, regen- 
eration of liver tissue appears to be an active 
phenomenon often leading to apparent clinical 
cure. Other patients, however, even though 
abstaining from alcohol and consuming an 
adequate diet may have progressive cirrhosis 
leading to death, frequently in liver coma. Dif- 
ferentiation on clinical grounds of the patients 
who are likely to recover from those who will 
have progressive liver disease is difficult and 
hazardous with our present knowledge. 

Jaundice. Icterus is, of course, due _ to 
bilirubin visible in the skin and sclerae. It is 
such a common accompaniment of severe liver 
disease that one is tempted to consider it the 
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sine qua non for the diagnosis of cirrhosis. Such 
an assumption is far from the truth. In fact, the 
majority of patients with cirrhosis do not have 
overt or visible jaundice. Measurement of the 
concentration of bilirubin in the blood plasma or 
serum is a more accurate measure of the degree of 
jaundice than is simple inspection. Here again, 
however, many patients have extensive liver 
disease and suffer from one or another of its 
complications and yet have a normal total 
serum bilirubin concentration. 

The measurement of the serum bilirubin con- 
centration is a relatively simple and well 
standardized procedure, although the separa- 
tion of the total serum bilirubin into fractions 
has been a matter of considerable speculation 
and experiment. Several methods are available. 
The author favors that of Ducci and Watson!° 
in which the total serum bilirubin is measured 
after the serum has stood for fifteen minutes with 
methyl alcohol and the direct or immediate 
reacting fraction determined exactly one minute 
after adding the diazo reagent. Whether this 
latter, the so-called ‘‘one minute’’ bilirubin, 
measures free bilirubin in the serum and the 
“fifteen minute” fraction measures the free and 
that bound to protein'! or whether there is but 
one bilirubin in the serum which reacts under 
different circumstances at different rates of 
speed, as some have claimed,?? is not of the ut- 
most importance in the interpretation of the 
test from a clinical standpoint.'* The total serum 
bilirubin concentration is a direct measure of 
the degree of jaundice (normal 1.0 mg. per 100 
ml. or below). The ‘‘one minute’”’ concentration 
or, as others call it, the prompt direct reacting 
bilirubin will be normal only when jaundice is 
due to hemolysis alone. In all other circum- 
stances when the total bilirubin is increased, the 
‘‘one minute’”’ fraction is also. In cirrhosis there is 
little value in measuring other than the total 
bilirubin except in non-jaundiced individuals. 
Some patients with severe liver disease with a 
normal total serum bilirubin concentration may 
exhibit a significant rise of the ‘“‘one minute” 
bilirubin above normal (0.20 mg. per 100 ml.), 
to 0.40 or even 0.80 per 100 ml. Thus an elevated 
‘one minute” fraction sometimes may be of 
diagnostic value and of use in following patients 
with chronic cirrhosis in whom the total bilirubin 
concentration is normal. In general, it is suffi- 
cient to measure the total serum bilirubin con- 
centration as a measure of the degree of jaundice. 

The degree of jaundice (or of bilirubinemia) 
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may be considered a good measure of the activity 
of the liver disease in the patient with liver 
cirrhosis; that is, the degree of jaundice roughly 
parallels the extent of hepatocellular disease and 
appears to be less well related to the extent of 
fibrosis. This correlation is by no means an 
absolute one but the bilirubin concentration is a 
better clinical indication than almost any we 
have of the degree, extent and especially activity 
of liver cell damage. It may be well here to 
digress briefly and discuss the pathology of cir- 
rhosis of the liver, particularly as seen in chronic 
alcoholics. 

The following clinicopathologic correlation is 
an oversimplification but will serve to illustrate 
several general trends. Active severe liver disease 
in alcoholics is usually associated with moderate 
or even deep jaundice which may subside rapidly 
after abstinence, with bed rest and consumption 
of an adequate diet, may clear slowly or, finally, 
may gradually or rapidly progress to a fatal 
termination usually with spontaneous hepatic 
coma. The livers of almost all of these alcoholics 
with active liver disease show large accumula- 
tions of intracellular fat. Occasionally, this is the 
only lesion found at autopsy in fatal cases. In 
those who recover, the hepatic fat relatively 
rapidly disappears with rest, abstinence and 
consumption of an adequate diet. Another lesion 
than fat usually observed in the livers of these 
patients was first described by F. B. Mallory" 
and consists essentially of intracellular (so-called 
‘alcoholic’’) hyalin, parenchymal disorganiza- 
tion, cellular necrosis and polymorphonuclear 
infiltration. This lesion may be seen in the liver 
of any alcoholic with cirrhosis but it is most com- 
mon and of severest degree in those patients 
whose evidences of active liver disease (especially 
jaundice) clear slowly or in those who progress to 
a fatal termination.'® Most of these livers also 
have intracellular fat and usually demonstrate 
varying quantities of fibrosis. However, slow 
recovery or fatal termination seems more related 
to the extent of this lesion which Mallory 
described than it is to intracellular fat or fibrosis. 
Some patients with the severest degrees of this 
lesion have a marked leukocytosis which may 
increase when the disease progresses to a fatal 
termination.!® It should be emphasized again 
that there are many exceptions to these general 
clinicopathologic correlations. Nevertheless, the 
depth of jaundice and the rapidity with which 
it declines following hospitalization, abstinence 
and the consumption of an adequate diet have 
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great use as guides to treatment and prognosis of 
the active liver disease of chronic alcoholics. 

Jaundice in cirrhosis may be due, in part, toa 
rapid destruction of red blood cells. Recent 
studies have indicated that some patients with 
cirrhosis have a much shorter red cell life span 
than do normal individuals.'® The cause of this 
distinct increase in hemolysis is unknown. 
Splenomegaly may play a role. A_ positive 
Coombs test is rarely seen. The diagnosis of 
hemolysis in these patients is not easy. Reticulo- 
cytosis is often present but difficult to evaluate. 
Measurement of red blood cell life span is tedious 
as is also the twenty-four-hour stool urobilinogen 
excretion. 

A word should be said about the differentia- 
tion of extrahepatic biliary obstruction from the 
deep jaundice seen in the active cirrhosis of 
alcoholics. Extrahepatic biliary obstruction due 
to a stone in the common duct or to carcinoma 
of the bile ducts, the ampulla of Vater or of the 
head of the pancreas usually produces high grade 
or even complete biliary obstruction with 
absence of urobilinogen and urobilin in the 
feces as measured quantitatively, or qualitatively 
by the simple test of Watson.'’ Most patients 
with cirrhosis do not have this high degree of 
obstruction to the outflow of bile so that their 
stools are brown and ample amounts of uro- 
bilinogen and urobilin are found. Occasionally 
one may find an alcoholic, usually a severe one, 
with acute liver disease, deep jaundice and with 
clay-colored stools containing only small amounts 
of or even no urobilinogen and urobilin. In this 
circumstance the differentiation from extra- 
hepatic biliary obstruction is often extremely 
difficult. Knowledge that complete or almost 
complete biliary obstruction may result from 
severe liver disease (although perhaps more 
commonly viral hepatitis than alcoholic cir- 
rhosis) should make the physician careful in 
making a diagnosis of extrahepatic obstruction 
in an alcoholic. Liver function tests such as 
the protein flocculations, urinary urobilinogen, 
prothrombin concentration after vitamin K, and 
perhaps the galactose tolerance and hippuric 
acid tests may aid in the differentiation. Watchful 
waiting and delay of laparotomy until improve- 
ment in the liver disease is evident or extra- 
hepatic obstruction is established is usually the 
best procedure to follow in this difficult diagnostic 
situation. 

Portal Hypertension. ‘The unique circulation of 
the liver, which receives an estimated 85 per 
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cent of its blood from the gastrointestinal tract 
via the portal vein and 15 per cent as arterial 
blood from the hepatic artery, makes a variety of 
circulatory disturbances possible in patients 
with diseases of this organ. Clinically the most 
important of these is portal hypertension; that is, 
an increase in pressure in the portal venous 
system. The clinical manifestations of portal 
hypertension are many and vary greatly from 
patient to patient. One of the most prominent 
features is the formation of collateral circulation 
between the portal and caval systems. Visible 
superficial collaterals are frequently present, 
usually coursing upward over the anterior 
abdominal wall and occasionally downward 
into the inferior vena cava. Many of these col- 
laterals arise close to the umbilicus and are con- 
nected internally in some cases with the still 
patent umbilical vein. Occasionally, when one 
large vein arises close to the umbilicus, presuma- 
bly from the umbilical vein, there may be a 
striking hum or even a thrill. This situation has 
become known as the Cruveilhier-Baumgarten 
syndrome. The two other clinically important 
anastomotic channels are in the hemorrhoidal 
area where branches of the portal vein anasto- 
mose with branches of the hemorrhoidal veins, 
and in the lower end of the esophagus where the 
portal vein makes connections with the superior 
vena cava. When the portal venous pressure is 
high, the collateral channels of the anterior 
abdominal wall often become prominent, hem- 
orrhoids may be present and venous varices at 
the lower end of the esophagus may form. 
Bleeding from these latter two sites is not un- 
usual and may be massive and often fatal when 
from the esophagus. Other findings frequently 
associated with portal hypertension are: as- 
cites, splenomegaly, anemia, leukopenia and 
thrombocytopenia. 

Portal hypertension may arise from either 
extrahepatic or intrahepatic disease. Extra- 
hepatic obstruction of the portal vein, either 
congenital (e.g., cavernous transformation) or 
acquired (e.g., portal vein thrombosis), will 
lead to severe portal hypertension. Intrahepatic 
obstruction is usually due to cirrhosis of the liver 
although hepatic vein occlusion by tumor or 
thrombosis are less common causes (Chiari’s 
syndrome). Whether obstruction to the portal 
blood flow alone by the fibrosed and diseased 
liver will lead to portal hypertension or whether 
other factors are needed, has been debated. 
Among the other factors importantly considered 
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is a contribution to portal hypertension by the 
hepatic artery. Normally there are small hepatic 
artery-portal vein connections within the liver 
which normally are able to change in size under 
physiologic stimuli. Postmortem injection studies 
of the liver have suggested that these arterio- 
venous connections may become more patent 
and perhaps less able to constrict when there is 
extensive fibroses of the liver.'* In this way 
arterial blood pressure would contribute greatly 
to that in the portal system. It is upon this basis 
that hepatic artery ligation has been proposed as 
an operative means to reduce portal pressure. 
- Although opinions vary at present as to the 
effectiveness of this operation in correcting 
portal hypertension,”’ there seems little doubt 
that the hepatic arterial blood supply contributes 
at least to some extent to the elevated portal 
pressure in patients with cirrhosis of the liver. 
Ascites formation is one of the commonest and 
most prominent complications of liver disease 
and owes its genesis in a large measure to portal 
hypertension. It is evident, however, that portal 
hypertension of severe degree may exist without 
ascites. For example, some patients with cir- 
rhosis of the liver may have a dramatic diuresis 
and their ascites disappear more rapidly than 
one would judge that portal blood pressure 
could have become reduced. Moreover, a few 
patients with extrahepatic portal vein obstruc- 
tion may develop extremely high portal pres- 
sures, hemorrhoids, esophageal varices and 
anterior abdominal collateral venous circulation 
but without ascites. Other possible mechanisms 
for ascites formation must therefore be searched 
for. Studies in dogs have helped somewhat in 
elucidating the other factors in the genesis of 
ascites.”!22, When the portal vein is suddenly 
obstructed, ascites formation usually does not 
occur but can be induced by reducing the plasma 
proteins in this preparation by repeated plas- 
maphoresis. In contrast, when the hepatic veins 
are obstructed ascites forms rapidly and the 
fluid has a high protein content. On inspection 
the liver of the latter animals are said literally to 
weep a high protein fluid. These and many other 
studies suggest that reduced plasma protein 
concentration may play an important part in the 
genesis of ascites with portal hypertension. It is 
well known clinically that the liver is the chief 
if not the only site of albumin formation. 
Moreover, in patients with cirrhosis a low 
serum albumin concentration is the rule. Because 
albumin contributes most of the colloid osmotic 
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pressure of the plasma proteins, a lowered serum 
albumin concentration, even when the globulin 
concentration has increased, leads to a lowered 
colloid osmotic pressure of the plasma and there- 
fore to a greater tendency for fluid to leave the 
vascular tree. When these two factors, lowered 
colloid osmotic pressure and high portal pressure, 
are present in the same patient, as they are so 
commonly in patients with cirrhosis of the liver, 
it is not surprising that fluid leaves the portal 
system and enters the peritoneal cavity. These 
two factors are still the most important in the 
genesis of ascites in cirrhosis. Others must be 
considered, however. Increased capillary per- 
meability is usually postulated as a factor but 
there is little evidence that there are structural or 
physiologic abnormalities in the portal capil- 
laries other than those resulting directly from 
high portal pressure and low colloid osmotic 
pressure within the vessels. 

Another consideration in the genesis of ascites 
is a possible increase of antidiuretic activity. 
Patients with cirrhosis who are forming ascites 
excrete in the urine but a small fraction of 
ingested sodium.”*:?4 Most of these patients also 
have evidences of a delayed water diuresis. 
Increased antidiuretic activity has been found in 
the blood and urine in cirrhosis with ascites.?*:*® 
The liver is thought to inactivate or excrete the 
posterior pituitary antidiuretic hormone and 
also may play a part in the removal of adreno- 
cortical sodium retaining steroids. Thus cir- 
cumstances are present in patients with severe 
liver disease which are favorable to sodium 
retention and failure of normal water diuresis. 
Were this the case, the plasma volume in pa- 
tients with cirrhosis of the liver should be normal 
or greater. Alternately, were the two factors of 
portal hypertension and lowered colloid osmotic 
pressure principally operative, a primary’ leak- 
age of fluid into the peritoneal cavity would 
occur at the expense of the plasma, leading to a 
reduced plasma volume. Such a chain of events 
might well act as a stimulus to the production of 
various antidiuretic materials, pituitary, adrenal 
or others, and the increased antidiuretic activity 
found in the blood and urine would be ac- 
counted for in this case as a response to ascites 
formation rather than its cause. A vicious cycle 
might then be set up.?’ There are, thus, two 
possible mechanisms leading to the formation of 
ascites: (1) a failure of normal metabolism of 
antidiuretic materials by the liver leading to 
their increased activity, the retention of sodium 
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and water and a higher than normal plasma 
volume; (2) a high portal and low colloid 
osmotic pressure, leading directly to ascites 
formation and a reduced plasma volume. Dif- 
ferentiation of these two might be simpler were 
there a satisfactory method for measuring plasma 
volume in these patients. Such measurements as 
have been made suggest a wide variation—some 
elevated, some reduced and some not far from 
normal. It is extremely difficult at present to 
decide which of these two mechanisms is oper- 
ating. Either could be invoked to account for the 
reported increases in antidiuretic activity in both 
the urine or serum of these patients. They are not 
mutually exclusive, in fact both may be operating 
together in the same patient. Some evidence 
against a reduced inactivation of the antidiuretic 
hormone is the finding of a normal rate of disap- 
pearance of administered pitressin.*° One further 
piece of evidence helps at least in some patients 
to distinguish these two possibilities. When a 
patient with ascites and edema is furnished a 
diet rigidly restricted in sodium, ascites forma- 
tion stops.”*:*! Sometime after this, be it weeks or 
months or sometimes longer, diuresis occurs and 
ascites disappears, usually gradually. If the 
blood hematocrit is followed at frequent intervals 
during such a slow diuresis, usually either no 
change or in some instances a gradual fall is 
observed during this return to normal circum- 
stances. Such a fall in hematocrit can best be 
accounted for by a rise in plasma volume, which 
suggests that it was increased and plasma volume 
diminished during the period of ascites formation. 
This phenomenon is most likely to occur after 
repeated paracenteses. It is known that para- 
centesis itself is a dehydrating procedure.”’ As 
noted above, these two possible explanations for 
ascites formation are not necessarily mutually 
exclusive so that each may contribute to a vary- 
ing degree in individual patients. 

Patients with active liver disease, with jaun- 
dice as well as ascites, are more likely to have a 
prompt diuresis as their liver disease improves. 
Moreover, they do not appear as dry and de- 
hydrated as patients with chronic liver disease 
who have undergone repeated paracenteses. This 
suggests that a reduction in the disposal of 
antidiuretic materials is a more important 
cause of ascites in active liver disease, but pa- 
tients with chronic disease without jaundice 
after repeated paracenteses fall more into the 
other group in which plasma volume is low and 
antidiuretic materials are more active because 
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of chronic dehydration. Certainly these latter 
patients look dry and dehydrated except for 
their abdomens and their lower extremities 
when edema is present. 

The measurement of portal pressure is best 
made at laparotomy when the portal vein or its 
branches can be cannulated and direct measure- 
ments made. As with all measurements of venous 
pressure the base line from which the pressure is 
made is highly important and should be carefully 
chosen. Several methods for estimating portal 
pressure without opening the abdomen have 
been suggested but none is entirely satisfactory. 
Bean*? developed a method using the hemor- 
rhoidal circulation. A balloon placed within the 
rectum under direct vision is inflated until 
blanching of rectal wall is seen. It is supposed 
that this occurs when the balloon has occluded 
the portal circulation to the area. Others have 
proposed direct measurements of portal pressure 
in the varices at the lower end of the esophagus. ** 
This method has a number of disadvantages not 
the least of which is the magnitude of the pro- 
cedure simply to measure portal pressure. The 
measurement of pressure in the abdominal 
collateral veins when occluded cephalad seems to 
bear a relation to the portal pressure.** The 
accuracy of this method is open to doubt but it is 
simple and probably gives a value at least 
related to the portal pressure. 

Hepatic Coma. When the term hepatic coma 
is used it generally conjures up the picture of a 
comatose patient with deep jaundice and other 
signs of liver failure and a fatal termination. 
This may not always be an accurate picture. It is 
true that liver coma usually ends fatally, par- 
ticularly when it appears spontaneously, but 
jaundice is frequently not present nor are evi- 
dences of liver failure always evident, if by this 
term is meant a progressive diminution in liver 
function. Liver coma seems to occur in both of 
the two relatively distinct kinds of patients with 
severe liver disease—the acute or active and the 
chronic or stabilized. In the acute active form of 
liver disease, such as acute cirrhosis, jaundice is 
common and evidences of progressive liver dis- 
ease may be present which may terminate with a 
period of typical liver coma. The most severe of 
these is the so-called acute yellow atrophy or 
acute massive necrosis. Patients with chronic 
liver disease, many of whom are non-jaundiced, 
may also develop liver coma but in this case there 
is usually no clinical or laboratory evidence 
of progressive liver disease or decrease in liver 
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function associated with the onset of coma. In 
the first case, the acute liver disease, the state of 
coma seems to supervene because of a progressive 
decrease in liver function. In the second circum- 
stance no significant change in liver function can 
be measured and one is led to suppose rather that 
an excessive metabolic load has been placed 
upon the liver which it cannot handle. Just what 
such a metabolic load may be is as yet quite 
unclear, except for certain abnormalities in 
sodium, water and nitrogen metabolism about 
which we are only beginning to learn and which 
will be discussed subsequently. 

The importance of liver coma in cirrhosis may 
be seen by the figures of Patek and Ratnoff*® 
who observed that 36 per cent of their patients 
with cirrhosis died with hepatic coma. The 
superb descriptive studies of Adams and Foley*® 
of a group of patients with liver disease who 
developed liver coma has advanced our knowl- 
edge of the -condition greatly and afforded a 
means of identifying it in its early stage of 
“impending hepatic coma.” The classical triad 
observed during this stage consists of mental 
confusion, a characteristic tremor and specific 
electroencephalographic changes. The confusion 
usually progresses from a simple slowness of 
response to questioning, to clear-cut confusion 
and disorientation. The tremor is “most con- 
sistently and most effectively demonstrated by 
having the patient hold his arms and hands 
outstretched with the fingers spread apart. 
Depending upon the severity of the process, as 
this posture was maintained there appeared at 
regular intervals of a fraction of a second to 
seven seconds, a series of movements consisting 
usually of lateral deviations of the fingers, flex- 
ion-extension of the fingers at the metacarpal- 
phalangeal joint, and flexion-extension of the 
wrist. . . . In the more severe cases, as the 
arms were outstretched, there was the flexion- 
extension movement at the elbows and the 
shoulders.” 

The signs composing this triad may appear 
days or sometimes weeks before coma ensues and 
not all patients developing one or more of these 
signs will progress to deep coma. The frequency 
with which they do, however, supports the 
concept that these signs herald the approach of 
this condition. Not always are these signs present 
during this early stage of hepatic coma. Mental 
confusion seems to appear first although a 
tremor will usually be present at the same time 
or earlier if careful examination is made. The 
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electroencephalographic changes described by 
Foley, Watson and Adams*’ may not be present 
in the early stages but are almost invariably seen 
when impending liver coma is clear cut. These 
changes are described as “‘paroxysms of bilater- 
ally synchronous, symmetrical, high voltage, 
slow waves in the delta range of 114 to3/second.”’ 
They usually appear first in the records from the 
frontal region and, as the coma progresses, 
spread laterally and posteriorly. 

When progression of this syndrome occurs the 
confusion becomes more marked, the patient be- 
comes drowsy and stuporous and finally lapses 
into coma which may last from a few days to 
several weeks. The longer its duration and the 
greater its depth, the more likely is a fatal termi- 
nation to ensue. Neurologic examination during 
these stages of hepatic coma may be quite varied. 
Frequently reflex changes occur which are not 
necessarily bilaterally symmetrical. Plantar 
extension often alternates with plantar flexion. 

The commonly employed liver function tests 
are severely disturbed in patients with liver 
coma but they appear to be related not to the 
state of consciousness but rather to the severity 
and progressive nature of the liver disease.** 
Bilirubinemia, for example, is the rule in the 
more acute stages of cirrhosis and may rise 
progressively in fatal cases but is not necessarily 
higher in the comatose patients than when they 
were quite conscious. Moreover, in the chronic 
stages of liver disease bilirubinemia may be slight 
or absent, and when these patients develop liver 
coma there is frequently no rise in the serum 
bilirubin concentration or, if it does occur, is 
usually only of slight degree. The various protein 
flocculation tests and the bromsulfalein excretion 
test are simply measures of the severity of the 
liver disease and are usually not altered when the 
patient progresses from the conscious state into 
coma. One exception may be the blood choles- 
terol esters which are frequently low in cirrhosis 
and may be further reduced in patients with 
liver coma. An explanation for this has not been 
forthcoming. Increases in certain blood and 
urine amino acids have been found*:*® but 
marked aminoacidemia, although sometimes 
found in certain specific forms of liver disease 
(e.g., acute yellow atrophy), is not characteristic 
of liver coma and does not contribute to the 
progress of events in alcoholics with cirrhosis of 
the liver who die in liver coma. 

Certain metabolic abnormalities have recently 
been studied in relation to liver coma. Amatuzio 
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et al.*! observed one patient with liver coma who 
after glucose administration had a progressive 
rise in the blood pyruvate concentration although 
the glucose tolerance test was normal, as it usu- 
ally is in severe liver disease. Others, including 
Snell and Butt, *? have found high concentrations 
of pyruvate and lactate in liver coma. It is not 
known whether this abnormality is related to 
deficiencies of thiamine or of cocarboxylase, 
although Williams and Bissell** found reduced 
thiamine phosphorylation in patients with severe 
cirrhosis of the liver. 

Blood ammonia concentration is elevated in 
many patients with liver coma although not in 
all.**-4° It is known that ammonia is a highly 
toxic substance for the brain leading to coma and 
convulsions in experimental animals. Whether 
the measurements of blood ammonia which have 
been made truly reflect the state of ammonia 
metabolism may be questioned and it is possible 
that ammonia toxicity may account for the 
comatose state in some patients. Since the liver 
is the chief site of ammonia removal, largely 
by the formation of urea and to a lesser extent 
of glutamine and probably asparagine, it is not 
surprising that when the liver is severely dam- 
aged this function may be sufficiently decreased 
to allow for a rise in blood ammonia concentra- 
tion. The most important source of ammonia is 
probably the large bowel where it is formed by 
the action of bacterial deaminase and urease 
and goes directly to the liver via the portal vein. 

The syndrome of impending hepatic coma 
may be induced in susceptible patients with 
severe cirrhosis by the administration of such 
substances as ammonium chloride, diammonium 
citrate, urea and even increases in dietary pro- 
tein content.‘® Deep coma likewise may some- 
times be brought on by the unwise administra- 
tion of these substances. In addition, a patient 
with a Eck fistula but with normal liver function 
has developed the characteristics of the syndrome 
of impending hepatic coma following adminis- 
tration of these nitrogenous substances.‘’ It 
should be emphasized that by no means all or 
even most patients with severe cirrhosis who are 
given these substances develop impending liver 
coma; in fact, only a minority will do so. Never- 
theless, the fact that it does occur may make 
further study of the condition possible. 

Oliguria is a common although by no means 
consistent feature of liver coma so that a 
moderate rise in blood non-protein nitrogen con- 
centration is not unusual, particularly in the 
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terminal stages. Marked oliguria may in some 
instances be due to dehydration, particularly 
after paracentesis. However, other patients show 
no evidence of dehydration and fluids admin- 
istered, whether containing sodium or not, 
are in a large measure retained. When excess 
fluid administration is continued in such a 
situation, hemodilution follows with an often 
marked reduction in the serum sodium con- 
centration, particularly if strict sodium restric- 
tion is adhered to. Sometimes hypokalemia is also 
observed, the degree depending in part upon the 
intake of potassium. This lack of water tolerance 
in liver coma suggests an increased activity of 
posterior pituitary antidiuretic hormone, due 
either to increased secretion or failure of the 
damaged liver to inactivate the hormone. 
Therapy with hypertonic saline is sometimes 
effective. ** The VDM described by Shorr et al.** 
has powerful antidiuretic activity. Since pro- 
found hypotension is not the rule in liver coma, 
and VDM is considered to be a powerful hypo- 
tensive agent, it seems unlikely that this sub- 
stance contributes significantly to the oliguria of 
hepatic coma. Further study may help solve this 
problem. 

Patients with severe liver disease are par- 
ticularly susceptible to many of the usual hyp- 
notics, analgesics and sedatives. Morphine and 
many of its derivatives appear to be inactivated 
by the liver and have a prolonged action in 
patients with a severe cirrhosis. Many barbitu- 
rates appear to be metabolized partly by the liver 
and paraldehyde also fits into this group. These 
agents may produce prolonged sleep in patients 
with severe cirrhosis and also appear to play a 
part in the genesis of hepatic coma; that is, in 
susceptible individuals even small amounts of 
morphine or paraldehyde or repeated doses of 
certain of the barbiturates will lead to deep sleep 
which may progress to irreversible coma. 
Whether the administration of these substances 
actually induces liver coma or merely accelerates 
a process already beginning is not known. Never- 
theless, they should be administered with ex- 
treme caution. Demerol and certain of the 
shorter chain barbiturates (barbital and pheno- 
barbital) which are metabolized or excreted 
more by the kidneys than by the liver are 
thought to be better tolerated in severe liver 
disease. Even they, however, must be used with 
caution and a careful watch made both before 
and after use for the signs of impending hepatic 
coma. 
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Acute severe gastrointestinal bleeding will also 
contribute to the development of hepatic coma. 
The oliguria and disturbances in electrolyte 
metabolism which occur following bleeding and 
its attendant shock may be contributing factors. 
One must also consider the possibility that the 
large amount of blood in the gastrointestinal 
tract contributes ammonia or related sub- 
stances which the liver is unable to metabolize 
completely. 

Paracentesis, as already noted, is a dehydrat- 
ing procedure, is attended by a variety of fluid 
and electrolyte disturbances and is occasionally 
followed by signs of impending coma or even 
progression into deep and irreversible coma. 
Whether the disturbances in electrolyte metab- 
olism are sufficient to account for the comatose 
state seems doubtful but other factors have yet 
to be elucidated to account for the coma which 
occasionally follows abdominal paracentesis. 
Removing but small quantities of fluid at a time 
may possibly alleviate the appearance of this 
unfortunate chain of events. 

The treatment of liver coma is not unlike that 
of other severe illnesses with deranged metab- 
olism (for example, diabetic coma). At present 
no specific therapeutic measures are available 
which can be expected to produce a dramatic 
effect, with the occasional possible exception of 
glutamic acid and cortisone, as will be men- 
tioned. The treatment of liver coma thus de- 
pends upon prevention, that is, avoiding the 
various inciting causes described, and careful 
and painstaking attention to the patient’s intake 
of water, electrolytes and nutrients and the 
various losses from the body which may occur. 
Metabolic balance, if possible, must be sought. 
This demands not only the measurement of in- 
take and output but also frequent measurements 
of blood hematocrit, and the serum sodium, 
potassium, non-protein nitrogen concentrations 
and the carbon dioxide combining power. 
Sodium intake need not be restricted unless 
ascites and edema are present, and even then if 
sodium depletion is suspected sodium should be 
administered even though it may increase the 
fluid accumulation. Water should be given only 
to maintain water balance unless dehydration is 
present. Ample calories should be given when 
possible and sufficient protein to maintain 
metabolic processes. Just how much protein 
should be administered is not known. Because 
protein in large or even in moderate amounts 
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may induce impending or even deep liver coma, 
large quantities should be avoided. When neces- 
sary the protein intake should be reduced to as 
little as 50 gm. daily. If it is decided that protein 
may be important in the pathogenesis of the 
coma for a particular patient, complete omission 
of protein will sometimes improve the patient’s 
condition at least temporarily. Protein should 
not be eliminated for more than a short time 
because protein is necessary for the healing and 
regeneration of liver tissue so necessary for a pa- 
tient in this critical condition. The usual combi- 
nation of vitamins should be administered either 
orally or parenterally but without hope of 
achieving therapeutic benefit, although occa- 
sionally patients seem to have been improved by 
this means. 

Glucose has been recommended for some years 
for the treatment of patients with severe liver 
disease, especially those with liver coma. 
Whether or not it has a specific therapeutic 
benefit is not entirely known. Improvement 
sometimes observed may be the result of a con- 
comitant reduction in protein intake. At any 
rate, the administration of as high as 25 per cent 
glucose solution intravenously to these patients 
has met with success.°® The intravenous adminis- 
tration of glutamic acid has been reported to 
produce beneficial results in hepatic coma.°*! 
Others have not observed benefit from this 
substance even in impending hepatic coma.** 
Since glutamic acid combines with ammonia to 
form glutamine, any therapeutic benefit ob- 
served might be due to removal of this toxic 
substance. Considerably more work must be 
done, however, to substantiate a definite thera- 
peutic benefit for glutamic acid. The same holds 
true of cortisone and adrenocorticotropic hor- 
mone (ACTH). Occasional patients have seemed 
to respond to either of these hormones, par- 
ticularly to cortisone in very large doses.** The 
mechanism of the response and the proportion 
of patients with liver coma who will respond is 
not known. Several years ago aureomycin and 
subsequently terramycin were observed to 
produce temporary beneficial results in oc- 
casional patients with iiver coma.** Most of 
these patients soon lapsed into coma again and 
died, sometimes with gastrointestinal bleeding 
and at other times with severe staphylococcal 
diarrhea. The administration of these antibiotics 
as specific agents for the treatment of liver coma 
is not recommended. 
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The treatment of liver coma depends less 
upon the administration of specific substances 
than it does upon careful observation of the 
patient and the administration of fluids and 
nutrients as needed, and particularly upon care- 
ful avoidance of excessive fluid intake or of 
procedures or drugs which may lead to or 
accelerate the development of the comatose 
state. 
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The Present Status of Surgery for 


Portal Hypertension’ 


Louis M. RoussELoT, M.D. 
New York, New York 


ANY advances have been made in our 
understanding and therapy of cirrhosis 
of the liver since the almost therapeutic 

nihilism of twenty years ago. In the realm of 
surgery this therapeutic void was partially 
bridged by the attempts of earlier surgeons to 
control abdominal ascites by omentopexy' or 
production of an Eck fistula. These latter 
procedures, generally ineffective, were an 
attempt to increase the blood supply to the cir- 
rhotic liver rather than decompress pressure 
within the portal system. In the years between 
1915 and 1935 splenectomy was generally prac- 
ticed in an attempt to control esophageal hemor- 
rhage in so-called Banti’s syndrome. This usually 
failed in the cirrhotics, and the few successes 
probably occurred in non-cirrhotics with ob- 
struction of the splenic vein. The pathologic 
studies of Pick? and others were well known: 
hence continued efforts were made to arrive at 
a surgical solution of the serious consequences of 
impaired hepatic circulation. 

In the past, our information anent hepatic 
and extrahepatic circulation in liver cirrhosis 
has been gleaned through anatomic dissections 
and the study of perfusion and corrosive prepara- 
tions. The classic studies of Herrick,* McIndoe‘ 
and, later, Dock® all contributed materially to 
our knowledge of liver circulation in cirrhosis. 
The shortcomings and sometimes inaccuracies 
of fixed tissue material, in a study of hepatic 
and splenic circulation, was first strikingly 
shown by Knisely. The importance of portal 
bed block as the precursor of portal hyper- 
tension and gastro-esophageal hemorrhage has 
been stressed by A. O. Whipple’ and _ his 
collaborators. 

One of the most serious, and usually lethal, 
consequences of portal hypertension is the severe 
bleeding that follows rupture of the submucosal 
varices in esophagus and/or gastric cardia. 


Present day surgical therapy in cirrhosis of the 
liver is directed primarily at the control of this 
recurring upper intestinal hemorrhage. The 
treatment of the basic lesion, i.e., the cirrhosis, is 
primarily a medical problem. The control of 
ascites is likewise within the purview of the 
internist. However, in 20 to 30 per cent of all 
cirrhotics!® (Laennec’s cirrhosis, posthepatitic 
cirrhosis and biliary cirrhosis) gastro-esophageal 
varices eventually develop. 


PATHOLOGIC ANATOMY IN PORTAL HYPERTENSION 
AS ESTABLISHED ROENTGENOLOGICALLY 


The use of venography for the study of lesions 
in and about the portal bed is a technic of 
comparatively recent origin. It is only within 
the past three years that Moore'! and Child’? in 
this country demonstrated the feasibility of 
direct injection of contrast media into the portal 
vein at operation. Of special interest is the con- 
tribution of several European workers'*:'* who 
found that percutaneous injection of the splenic 
pulp with radiopaque solutions gave excellent 
roentgen visualization of the splenic and portal 
vein. 

To the group in our clinic, the adaptation of 
these technics seemed a direct and rational 
device for the investigation, zn vivo, of the problem 
of portal hypertension.'® At this stage of our 
clinical studies it is our opinion that only by the 
use of both of these methods in the same patient 
can we obtain maximum information on the 
pathologic anatomy of this challenging syn- 
drome. Roentgen visualization of the portal 
venous bed at the time of operation is now 
routinely done in all our cases of portal hyper- 
tension. This involves the taking of two types 
of roentgenograms: (1) the splenic portagram 
and (2) the portal portagram. Details of this 
technic may be obtained by reference to several 
sources, !?:14.16 


* From St. Vincent’s Hospital, and the New York University College of Medicine, New York, N.Y. 
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In portal hypertension certain features of the 
portal venous bed, we have found, are uniformly 
present in either intrahepatic or extrahepatic 
block. With total portal obstruction due either 
to cirrhosis or to a block in the portal vein, one 
regularly finds a greatly dilated coronary vein. 
Concomitantly, in the gastric cardia and esoph- 
agus (lower, mid or upper) are found the dilated 
tortuous gastric and esophageal varices. This is 
the morass of thin-walled and vulnerable varices 
that rupture and present the usually serious and 
often fatal symptom of upper gastrointestinal 
hemorrhage. 

Of even more practical importance to the 
surgeon is his awareness, at the beginning of the 
operation, of the patency and caliber of the 
splenic, portal and tributary veins. This advance 
information alerts the surgeon to the type of 
procedure he must elect. Without this roent- 
genologic support the surgeon may unwittingly 
commit himself to a right-sided approach intend- 
ing to effect a portacaval shunt. Then only after 
an arduous, time-consuming dissection, in a 
poor risk patient, he may find that the portal 
vein cannot be located or is not usable. In cir- 
rhosis of the liver the portal vein may or may 
not be patent. Obliteration of the portal vein 
by a bland thrombus can occur in patients with 
cirrhosis of the liver or hepatoma. 

In a recent communication on portal venog- 
raphy’® the author and his associates postulated 
the early demonstration of these lesions in the 
portal bed by roentgenogram. We have since 
demonstrated via the roentgenogram cases with 
(1) thrombosis of the portal vein; (2) caver- 
nomatous transformation of the portal vein, and 
(3) “‘aplasia’’ of the portal vein. The latter two 
lesions occur in children and young adults. 
These blocking mechanisms in the portal vein, 
when encountered, preclude the formation of a 
portacaval shunt. Conversely, a_ splenorenal 
shunt may be impractical to perform due to the 
small caliber of splenic vein with or without such 
anomalies as a bifid vein structure. Thrombus, 
pancreatic cyst, pancreatic fibrosis or tumor may 
result in a vein structure so narrow or occluded as 
to make a splenorenal anastomosis valueless. 

In summary, therefore, we believe that with 
the use of operative venography we can resolve 
the controversy as to the relative merits of a 
portacaval shunt versus splenorenal shunt. The 
optimum type of shunt with maximum lowering 
of portal tension will be accomplished by the use 
of the largest available vein in the portal bed. 
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The use of any vein in portacaval anastomoses 
(portal, splenic or others) with a diameter of less 
than 1.0 cm. will, as a rule, result in insufficient 
lowering of the portal pressure and later closure 
of the stoma. The only qualification of the 
foregoing may exist in those cases of cirrhosis 
with hypersplenism. In these cases, if venog- 
raphy reveals a splenic vein of clear patency and 
adequate caliber, then ideally a combined 
splenectomy (to control the hypersplenism) and 
splenorenal shunt should be performed. 


SELECTION OF CASES FOR SURGERY 


Surgical therapy of the type herein described 
is limited to those cases of portal hypertension 
with severe upper intestinal hemorrhage which 
satisfy the following criteria: 

1. In cirrhosis of the liver there should be 
(a) minimal or absent ascites; (6) minimal or 
absent icterus; and (c) reasonable hepatic 
reserve as indicated by appropriate liver func- 
tion tests. 

2. In those cases with extrahepatic block, that 
is, with essentially normal liver, all will be 
amenable to surgical therapy. 

Conversely, cirrhosis of the liver with ascites 
and without clinical manifestations of hemor- 
rhage represents a contraindication to surgery of 
the type outlined in this presentation. 

The recent work of Habif!* may extend the 
indications under 1(a). Using ion-exchange 
resins and a low sodium content diet, reabsorp- 
tion of ascites has been effected in a small series 
of cases. This author has also accomplished the 
same effect with a low sodium diet and repeated 
paracenteses but without the use of carboresins. 
With this preoperative preparation he believes 
more patients will be given the benefit of surgery 
than would be possible under the more rigid 
limitations imposed under paragraph 1 (a). 


TYPES OF SURGERY ADVOCATED 


Emergency Surgery. ‘The emergency treatment 
for massive gastro-esophageal hemorrhage re- 
quires prompt determination of blood volume 
deficit and equally prompt replacement of this 
blood loss by whole blood. Balloon tamponage, 
with the use of the Patton or Sengstaken tube, 
should always be tried if early severe bleeding 
persists. The usefulness of the balloon tamponage 
is limited because the site of hemorrhage may be 
distal to the balloon, in varices in the gastric 
cardia. Our criteria for abandonment of con- 
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servative therapy and the election of operation 
are similar to those we follow in bleeding peptic 
ulcer (Hoerr!”) and include: (1) A patient 
admitted in shock, who has been given 1,000 cc. 
to 1,500 cc. of blood, and who shows little 
evidence of stabilization of vital signs, or (2) a 
patient who cannot maintain a constant blood 
pressure, pulse and hematocrit in spite of 500 cc. 
of blood every eight hours. 

When bleeding becomes intractable and is not 
controlled by conservative measures, emergency 
surgery is indicated. Transesophageal ligation of 
the esophageal varices, as advocated by Crile™® 
and Linton,!* may be a lifesaving procedure. 
This permits temporary control of the bleeding 
but is only a palliative measure. Definitive 
surgery must then be elected as soon as the 
patient’s condition warrants. A safe interval is 
probably not in excess of four weeks. 

Elective Surgery. Current surgical thought 
generally favors some type of portacaval shunt 
as the optimum primary operation in the control 
of severe gastro-esophageal bleeding in portal 
hypertension. The rationale of this, of course, 
aims at reduction of the elevated portal tension 
by a venovenous shunt between portal and caval 
systems. The use of the largest caliber vessel 
available will most efficiently maintain a patent 
shunt. The application of operative portal 
venography, in our opinion, offers a dynamic, 
accurate and rational basis for election of a 
specific type of venovenous shunt. As already 
pointed out, with the information gleaned from 
the roentgen studies, the surgeon does not have 
to commit himself to the use of the portal or the 
splenic vein, only to find he has an inoperable 
situation. 

Our specific recommendations are in (1) 
portal hypertension, with moderate spleno- 
megaly, small caliber splenic vein, large portal 
vein: portacaval shunt; (2) portal hypertension, 
with marked splenomegaly, large caliber splenic 
vein, plus hypersplenism: splenectomy and 
splenorenal shunt; (3) portal hypertension, 
obliterated portal vein (bland thrombus, caver- 
nomatous transformation) or absent portal vein 
(aplasia of portal vein): splenectomy and 
splenorenal shunt. 

Elective Surgery in Postsplenectomy Bleeder. Some 
form of portacaval shunt is also indicated in the 
postsplenectomy patient.?°?! These are the 
patients who have had only splenectomy without 
benefit of a shunt at the primary operation. 
Portal venography graphically outlines the 


Surgery for Portal Hypertension—Rousselot 


largest available patent vein in the portal bed. 
The surgeon thus has one of three possible 
choices: (1) portal vein to inferior vena cava, 
(2) superior mesenteric vein to inferior vena 
cava, (3) inferior mesenteric vein to left renal 
vein. 

Unfortunately, in a small residue of cases re- 
currence of bleeding due to closure of the shunt 
will develop. An adjuvant form of surgery for 
this small group is the performance of partial 
gastro-esophagectomy (Phemister””). This ac- 
complishes excision of the largest venous col- 
laterals from which fatal bleeding so often 
ensues. This vulnerable plexus of varices, as our 
venograms demonstrate so well, has been found 
in all our cases so studied. Gastro-esophagectomy, 
however, carries with it certain very undesirable 
side effects, and for this reason is advised only as 
an adjuvant rather than as a primary form of 
surgical therapy. Due to gastric reflux, esopha- 
gitis is a frequent sequel and with this often 
comes dyspepsia, anorexia and weight loss. The 
use of the operation in infants and children 
is also to be deplored, due to the likely adverse 
effect on digestion, growth and development. 

Child** has modified the Phemister procedure 
in an attempt to prevent esophagitis from acid- 
peptic reflux. Lower esophagus and upper 
stomach are resected in the orthodox manner. 
However, vagotomy is added, and the proximal 
end of stomach is sutured. The continuity of 
upper canal is re-established by a Roux-Y- 
esophagojejunostomy. Finally, a pyloroplasty is 
performed to avoid the difficulty in gastric 
emptying that might ensue following bilateral 
vagotomy. 

Splenectomy. Splenectomy alone,** without a 
venovenous shunt, is indicated only for lesions 
obstructing the splenic vein close to splenic 
hilum. Our experience has included splenic 
vein obstruction due to vein thrombosis, or 
occlusion by external pressure (pancreatic 
fibrosis, pancreatic cyst or tumour, aneurysm of 
splenic artery.) In total portal bed block, as 
occurs in cirrhosis or portal vein lesions, splenec- 
tomy alone is doomed to failure in the control of 
recurring hemorrhage. Some type of portacaval 
shunt is indicated. 


RESULTS 


The life cycle of the untreated case of recur- 
ring bleeding in portal hypertension is now well 
known. Some 85 per cent of these patients suc- 
cumb to hemorrhage within two years of their 


AMERICAN JOURNAL OF MEDICINE 


£ 
< 
7 
4 


Surgery for Portal Hypertension—Rousselot 877 


initial hemorrhage, and a few die during the first 
bleeding episode. 

The salvage rate, from elective surgery under 
the conditions presented, is impressive. Our 
experience, now exceeding seven-year follow- 
ups in these cases, supports that of other early 
proponents of portacaval shunts. In the cirrhotic 
group selected by the criteria mentioned earlier, 
approximately 75 per cent can be protected from 
further hemorrhage, with an operative mortality 
of 10 per cent. In the group with extrahepatic 
block (and normal liver) the good results are 
striking, with a salvage rate of 90 per cent and 
an operative mortality of less than 2 per cent. 

In any analysis of clinical results one must 
consider a number of variables including pre- 
operative preparation, selection of cases, in- 
dividual operative skills, postoperative care and 
after-hospital medical “surveillance.” 


SUMMARY 


Portal venography is a practical device for 
in vivo study of the pathologic anatomy in portal 
hypertension. Using the two technics of portal 
portagram and splenic portagram, we have 
demonstrated, in vivo, the extrahepatic obstruct- 
ing mechanism known as cavernomatous trans- 
formation of the portal vein; similarly, we believe 
we have demonstrated a hitherto undescribed 
condition, now classified by our group as “‘apla- 
sia’’ of the portal vein. Bland thrombosis of the 
portal vein may occur in hepatic cirrhosis. 

The use of operative venography and early 
determination of vessel patency and caliber 
avoids “‘inoperable”’ situations. 

The performance of surgery in portal hyper- 
tension without x-ray support of this sort is, in 
our opinion, as illogical as is the performance 
of colon surgery without colon x-rays. The 
indications for surgery, the type of surgical 
therapy advocated and the results to be achieved 
thereby are presented. 
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Blood Groups and Transfusion Reactions 


HESE are stenotyped reports of Combined Staff Clinics of the College of Physicians 
i hem Surgeons, Columbia University, and the Presbyterian Hospital, New York. The 
clinics, designed to integrate basic mechanisms of disease with problems of diagnosis and 
treatment, are conducted under the auspices of the Department of Medicine. The re- 


ports are edited by Dr. Gilbert H. Mudge. 


Dr. HELEN Ranney: In this Clinic we pro- 
pose to deal with some aspects of blood groups 
and transfusion reactions. The formal program 
will include three main topics: first, general 
aspects of human blood groups; second, a dis- 
cussion, by Dr. Kabat, of antibodies to blood 
group substances and some special aspects of the 
human blood groups and, third, a consideration, 
by Dr. Young, of hemolytic transfusion reactions. 

We shall begin with some remarks on the more 
general aspects of the human blood groups. This 
has become an increasingly specialized field, 
but due more to the availability of rarer varie- 
ties of antisera and of a large battery of erythro- 
cytes of known antigenic composition than to any 
real intricacies of theory. Indeed, the inheritance 
of blood groups provides some of the simpler 
demonstrations of mendelian laws, and the 
reactions of the blood group systems correspond 
in a general way to other antigen-antibody 
reactions. 

As an example of a blood group system let us 
consider a recently discovered but simple and 
clinically important system—the Kell-Cellano 
system. In 1946 Coombs and co-workers detected 
an antibody in the blood of a woman who had 
had an erythroblastotic infant. This antibody 
was active against the erythrocytes of about 10 
per cent of the British population. Thus about 
10 per cent of the population had at least one 
antigen of this type, designated Kell antigen, 
including both those who had a double com- 
plement of the Kell gene (KK) and those who 
were heterozygous (Kk). The 90 per cent of the 
population whose erythrocytes failed to react 
with this antiserum were assumed to be homo- 
zygous for its allele (kk). 

Three years later, in 1949, Levine discovered 
the antibody which agglutinates erythrocytes 
containing k. This antiserum agglutinates the 
erythrocytes of well over 99 per cent of the 


population. Thus if one has both the anti-K 
(or anti-Kell) serum and the anti-k (or anti- 
Cellano) serum, one can determine the geno- 
typic constitution of an individual with respect 
to the Kell factor. With these antisera one can 
distinguish the homozygote for Kell (KK); 
the heterozygote (Kk), whose cells react with 
both antisera; and the homozygote for Cellano 
(kk) whose cells react only with anti-k serum. 
Inspection of the distribution of the Kk antigens 
in the population reveals why the formation of 
anti-k is a rare occurrence: over 99 per cent of 
the population possesses at least one k antigen, 
so that less than 1 per cent of the population 
could be sensitized to k. Obviously the possibility 
of sensitization to K, which is present in 10 per 
cent of the population and absent in 90 per cent, 
would occur more frequently than to k. 

The inheritance of the Kell-Cellano system 
provides a simple illustration of mendelian 
laws. From the mating of an individual homo- 
zygous for K (KK) with an individual homo- 
zygous for k (kk), all the offspring of the first 
generation would be expected, just as in the 
case of any F, generation, to be heterozygous 
(Kk). The offspring of the mating of two hetero- 
zygotes (Kk) would be expected to follow 
Mendel’s laws also; that is, one individual 
homozygous for K (KK), one homozygous for 
k (kk) and two heterozygous (Kk) individuals. 

The inheritance of the blood group systems 
that we shall discuss is not a matter of dominants 
and recessives. Each antigen is equally likely to 
be transmitted; its detection depends upon the 
existence of the corresponding antiserum. The 
inheritance is variously spoken of as a matter of 
co-dominance or lack of dominance. 

The Kell system was chosen because it 
illustrates rather simply the principles of a blood 
group system. At the present time there are nine 
well documented blood group systems, and at 
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least a dozen which are less well documented. 
Inheritance of an antigen in any one system is 
independent of the inheritance of antigens in 
other systems; that is, an individual who received 
the blood group A from a parent may receive 
any of the Rh or Kell genes which the parent 
possesses, but there is no linkage between sys- 
tems. Inheritance within the systems is some- 
times linked but there is no linkage between 
systems. 

The system which has been known for the 
longest time is the ABO system. This system has 
three genes—A, B and O—of which any given 
individual will have two. If we ignore the sub- 
groups of A, there will be six possible genotypes; 
that is, AO, AA, BO, BB, AB and OO. However, 
with the usual testing sera one identifies the 
four phenotypes—A, B, AB and O. 

Thus the predictions of the genotypic consti- 
tution of an individual from the ordinary 
antisera, anti-A and anti-B, will be somewhat 
limited because one does not know whether an 
individual whose blood is typed as group A has, 
in reality, a double complement of A (AA) or is 
heterozygous (AO). Therefore, employing the 
results of the usual testing sera the offspring 
of a mating of two group A parents could be a 
child of group O. If both parents were AO, one 
child in four might be expected to belong to 
blood group O. However, if either parent were 
homozygous] for A, the child would necessarily 
belong to group A since he would have received 
an A gene from the homozygous (AA) parent. 

Any discussion of the Rh system is complicated 
by the current controversy about nomenclature 
and mode of inheritance of Rh factors. In terms 
of the British nomenclature and theory of 
inheritance, there are six important antigens, 
three sets of alleles, in the Rh system: C, c; D, d; 
E, e. The most important of these is D, and an 
individual who is either Dd or DD is clinically 
Rh-positive. The individual who lacks D, and 
consequently whose genotypic constitution must 
be assumed to be dd, is clinically Rh-negative. 
Rh-positive and Rh-negative are named only 
after the occurrence or the absence of D. Un- 
fortunately, a supply of anti-d serum sufficient 
for extensive testing has never been available, 
and one is left with phenotypic testing as far as D 
is concerned. One does not distinguish with 
ordinary testing between the heterozygous (Dd) 
and the homozygous (DD) individual. 

Just as D or d is inherited from each parent, so 
is C or c, E or e. However, all these Rh genes 
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are Closely linked and therefore inherited in sets, 
each parent handing on one of his two gene 
combinations but not a mixture of the two. For 
example, if an individual’s red cells are of type 
AB, CDe/cde, his child would receive either the 
A or the B gene, and either CDe or cde. Since 


TABLE I 
FREQUENCIES OF COMMON RH GENE COMBINATIONS 
Gene Combination Frequency 

0.0119 


there is no linkage between systems the offspring 
who receive the gene for A may receive either 
CDe or cde; however, the offspring who received 
D will also receive C and e. 

Certain Rh gene combinations occur with 
greater frequency than do other combinations. 
The four commonest are CDe, cde, cDE and 
cDe. The commoner Rh gene combinations are 
listed in Table 1; the genotype frequencies may 
be calculated by the method outlined in the 
legend of Table n. 

It will be noted that the occurrence of C, to- 
gether with D, is more frequent than c together 
with D. Therefore, C tends to be associated with 
D and some statistical deductions are thus possi- 
ble as to whether an individual is homozygous 
or heterozygous for D. Such deductions are 
possible because while an anti-d serum is not 
available, both anti-C and anti-c testing sera are 
available. The genotypic constitution of an 
individual for C-c (CC, Cc or cc) can thus be 
determined. If an individual’s erythrocytes do - 
not react with anti-c he is homozygous for C 
(CC), and consequently statistically somewhat 
more likely to be homozygous for D. 

Even if all types of testing sera were available, 
uncertainties might still exist as to the precise 
arrangement within the gene combinations. 
This would be of great clinical importance since 
one would know the antigens present. For exam- 
ple, let us suppose that a supply of all the Rh 
antisera were available and that a given blood 
reacts with all the antisera. The genotype might 
then be CDe/cdE or cDe/CdE. Similarly, if 
erythrocytes react with all antisera except anti-E, 
the Rh genotype might be either CDe/cde or 
cDe/Cde. 
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There are a few complicating features in the 
Rh system which we shall mention briefly. 
Probably the most important clinically is the 
occurrence of the D" variant. D" may not be a 
separate antigen; it has been generally con- 
sidered as a weakly reacting D. Individuals who 


TABLE II 


Antigens Respon- 
sible for Human 
Hemolytic 
Diseases 


| Gene 
| Genes 


Frequencies 


0.257 

0.060 

0.683 
See Table 1 


. 408 
593 
256 
.279 
.081 
052 
.948 
519 
. 480 
490 
.510 
.477 


.523 


(Le®) 
Lutheran. ..| Lu* .040 
.960 


Gene frequencies are those given by race and Sanger' 
or Mollison.? Genotype frequencies may be calculated 
(a) for the hemozygote by squaring the gene frequency 
and (b) for the heterozygote by multiplying the product 
of the gene frequencies by 2. For example—genotype 
- frequencies for Kell: 


KK = 0.05 X 0.05 = 0.0025 
Kk 0.95 X 0.05 K 2 = 0.095 
kk -95 X 0.95 = 0.902 


have D* are frequently typed as Rh-negative; 
that is, as having only d. If such an individual 
is to receive blood, it is perhaps better that 
Rh-negative blood be given. Thus the erroneous 
typing of a D” recipient as d has no harmful 
sequelae; however, if the donor belongs to group 
D* the situation is quite different. If D* blood 


‘Race, R. R. and Sancer, R. Blood Groups in Man. 
Oxford, 1950. Blackwell Scientific Publications. 

?Mo.utson, P. L. Blood Transfusion in Clinical 
Medicine. Oxford, 1951. Blackwell Scientific Publica- 
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is given to Rh-negative (dd) individuals, 
isoimmunization to D is likely to occur, just 
as in the case of any Rh-negative individual who 
is given Rh-positive blood. It is evident that 
donor blood which on routine testing appears 
to be Rh-negative must be subjected to special 
tests to eliminate the possibility of the D" variant. 
These tests will be discussed by Dr. Kabat. 

There is another allele of C, designated C”, 
which may be separated from C by special 
testing serum. C” appears to be another allele 
at the C-c site and has been responsible for 
isoimmunization. 

A recent discovery in the Rh field is the finding 
of yet another Rh gene, f. The allele F is 
postulated. The serum containing anti-f was 
obtained from a patient with hemophilia who 
had received many transfusions. The exact 
nature of f has not been elucidated; neither it or 
its allele F is expected to be of great clinical 
importance, however. 

The nine well documented human _ blood 
group systems with gene frequencies are shown 
in Table u. The two most important systems 
from the standpoint of transfusion reactions are 
the ABO system and the Rh system. In the 
latter system D is the most important antigen 
but the antigens c, D, E and e have also been 
sources of isoimmunization. The Kell-Cellano 
system in which K is a clinically important 
antigen has been discussed. 

The MNS system in which the allelic genes 
are M-N and S-s provides another example of 
linkage within a system. M tends to be asso- 
ciated with S in a manner analogous to the 
association of C and D in the Rh system. M and 
N are not important as causes of isoimmuniza- 
tion; anti-M serum, prepared by immunizing 
animals, is one of the commoner antisera em- 
ployed for Ashby studies of survival of transfused 
erythrocytes. 

In the Duffy system a somewhat different 
nomenclature is employed. Here the two allelo- 
morphic genes are called Fy* and Fy’; homo- 
zygotes are consequently Fy*Fy* and Fy°Fy’, 
and the heterozygote Fy*Fy’. In this system 
Fy* has been a source of transfusion reactions. 
Similar nomenclature has been utilized for the 
Kidd, Lutheran and Lewis systems. Of these 
latter systems only the Jk* antigen of the Kidd 
system is of clinical importance. The Lewis and 
P systems, neither of which is of great clinical 
significance, appear to have some of the char- 
acteristics of recessives. 
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There are a number of rarer, less well 
documented blood group systems which will 
only be mentioned. They include Levay, 
Graydon, Jobbins, Miltenberger, Jay, Berrens 
and Becker, as well as several others. 

In an effort to simplify this discussion of blood 
groups many of the groups have been dismissed 
as being of negligible clinical interest since 
examples of isoimmunization for the antigens 
have been lacking or very infrequent. However, 
many of these genes are of considerable interest 
tostudentsofhuman genetics and ofanthropology. 

Dr. Kabat will now discuss the detection of 
antibodies for these various blood group anti- 
gens, as well as some special aspects of human 
blood groups. 

Dr. Extvin A. Kasat: One usually thinks of 
the ordinary antibody to an erythrocyte as an 
antibody which will cause agglutination, and 
it would have been a fortunate circumstance, 
shall we say, if all the blood group antibodies in 
the various systems which Dr. Ranney described 
could be set up with the particular cell contain- 
ing a specific antigen and visible agglutination 
occurred. When Levine and Stetson reported 
the first case of isoimmunization in relation to 
erythroblastosis, they were extraordinarily fortu- 
nate since, when they tested the mother’s 
serum with the father’s blood, they did indeed 
note agglutination in saline solution. I learned 
from Dr. Levine that two years previously Dr. 
Stetson had sent Dr: Landsteiner a sample of 
blood from a similar case, involving erythro- 
blastosis, but when the blood of the father was 
tested against the serum of the mother no anti- 
bodies could be found. The reason for this is that 
only some of the antisera containing antibody to 
these various blood group factors, excluding 
the ABO system, contain antibodies which will 
agglutinate the respective red cell in saline 
solution. By the usual test of adding serum or 
_ serum dilutions containing antibody to the red 
cells suspended in saline solution, one will pick 
up only those antisera which have this so-called 
saline-agglutinating antibody. The other sera 
contain an antibody which does not agglutinate 
in saline. It is nevertheless specific for its 
homologous isoantigen. The detection of this 
type of antibody—which has been given many 
names; we may call it blocking antibody—is 
essential for establishing that isoimmunization 
has indeed taken place. 

This so-called blocking antibody can be 
detected by four technics. The important point 
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in certain of the tests is that the agglutination 
test must be done at a high protein concentra- 
tion. Therefore, one takes a sample of clotted or 
oxalated blood, then adds the antiserum, con- 
taining blocking antibodies, diluted in normal 
serum or in 20 per cent bovine albumin. The test 
is carried out on a slide, warming it over an 
illuminated light box, so that the agglutination 
takes place at 40 to 45°c. Under these conditions 
one gets very striking agglutination. This would 
not occur in saline solution. 

The usual type of dilution titration can ‘also be 
performed. For this test one uses cells suspended 
in a protein medium, such as 20 per cent bovine 
albumin, or human serum from an AB individ- 
ual with dilutions of antiserum made in a similar 
medium. This type of titration gives an end- 
point which provides relative estimates of the 
level or titer of antibody in the sera of these 
individuals. 

Two other technics have been developed. One 
of these is the Coombs test. This takes advantage 
of the principle that, even though this blocking 
antibody will not agglutinate the red cell in 
saline solution, it will combine with the red cell; 
in other words, the blocking antibody coats the 
red cell. Since antibodies are gamma globulins, 
and since these antibodies were derived from a 
human patient, these red cells will be coated with 
human gamma globulin. If the coated red cells 
are centrifuged and washed with saline, one can 
add the serum of a rabbit which has been im- 
munized with purified human gamma globulin, 
and get a visible agglutination, due to the reac- 
tion of the rabbit anti-gamma globulin with the 
gamma globulin coating the cells. Controls with 
uncoated cells are not agglutinated by the rabbit 
antiserum. Similarly, if one takes the blocking 
antibody to the D factor and adds it to a red cell 
which does not contain the D antigen, such a 
cell will not be coated; and when the anti- 
human gamma globulin is added, no agglutina- 
tion will occur. 

A major problem is how these blocking anti- 
bodies differ from the saline agglutinins. Some 
light has been shed on this by the fourth method 
using trypsin-treated erythrocytes. If erythro- 
cytes are treated with trypsin for a few minutes 
and are then exposed to blocking antibody, even 
in a saline medium, agglutination occurs. In 
other words, a trypsin-treated erythrocyte reacts 
with blocking antibody in the same way that an 
ordinary erythrocyte reacts with a saline agglu- 
tinin. Although we do not have the final answer 
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as to how these two types of antibody differ, it 
would appear that the nature of the red cell 
surface is of importance. Of interest in this 
connection is a very rare Rh gene combination 
discovered in England by Race, in some mem- 
bers of a family who had only the D gene on 


TABLE I 
SPECIFICITY AND RELATIVE FREQUENCY OF OCCURRENCE 
OF SOME ISOHEMAGGLUTININS IN MAN 


| Speiser,* | Vogel and Rosenfield, t 

; | Vienna | Mount Sinai Hospital 
Antibody | (1948- (January, 1949- 
1951) September, 1953) 


Anti-D. . 
Anti-CD. 
Anti-DE. 
Anti-c. 
Anti-C¥..... 
Anti-K... 
Anti-Fy*..... 
Anti-Jk*®. . 
Anti-M... 
Anti-S. 
Anti-Le®. 
Anti-Le>. . 
Anti-P... 
Anti-A1..... 
Anti-O..... 
Anti-B1 


Unidentified isoagglutinin 

High titer cold agglutinin 
Panagglutinin in acquired hemo- 
lytic anemia 


* The data are converted from percentages to the nearest whole num- 
ber of cases (data from Wien. klin. Wehnschr., 64: 133, 1952). 

+ 56,000 blood specimens examined: 42,000 blocd transfusions. 
Extended beyond data reported in New York State J. Med., 53: 536, 1953, 
courtesy of Drs. P. Vogel and R. E. Rosenfield. 

t Sixteen with hemolytic anemia. 


their erythrocytes; the C, the c, the E and the e 
genes were lacking. Such an individual would 
have the genotype -D-/-D-. The erythrocytes 
of such individuals are agglutinated by blocking 
antibodies in saline, again suggesting that the 
arrangement of these antigens on the surface 
of the cell may be a factor in determining 
whether antibodies behave as saline agglutinins 
or as blocking antibodies. 

With these four tests it has been possible to 
advance extremely rapidly in the detection of 
the rarer antibodies. Table 11 summarizes the 
frequency with which some of these rare anti- 
bodies have been encountered in two large 
blood banks—Speiser’s* studies over a three- 
year period in Vienna, and Vogel and Rosen- 


SpeiseR, P. and H. Theorie des Phesusfak- 
tors und seine klinische Bedentung. Wien. klin. Wehnschr., 
64: 133, 1952. 


field’s studies covering more than four years at 
the Mount Sinai Hospital. I am indebted to 
Drs. Vogel and Rosenfield for making available 
their latest as yet unpublished data.‘ 

In the latter study 56,000 blood specimens 
were examined, and 42,000 blood transfusions 
given within this four-year period. This will 
indicate just how often some of these antibodies 
and combinations of antibodies occur. Anti-D, 
the major Rh antigen, accounted for the over- 
whelming majority of the unusual types of anti- 
body present in the sera. The combination of 
anti-C and anti-D was the next large group. 
There were a few combinations of anti-D and 
anti-E in Speiser’s series. Antibodies to E, c, 
C, Duffy occurred with less frequency. You will 
notice that there are quite a few instances of 
anti-Kell in both series. 

A so-called panagglutinin was found in an 
appreciable number of cases. In any study such 
as this one always runs across antibodies which 
cannot be identified. One must also recognize 
that, on rare occasions, as many as nine different 
antibodies have been discovered in the serum 
of a single individual, and it becomes quite a 
problem to sort them all out and establish just 
which antibodies are present. 

It should be emphasized that these various 
antibodies present very important problems in 
individual cases, and it is essential that the 
blood bank be able to track down donors com- 
patible with individuals who have produced 
such antibodies. This is not always simple. 
One sometimes has to go to the Red Cross and 
test as many as a hundred samples of blood by 
cross matching before a single specimen which 
can be safely transfused is found. 

Leaving these more specialized aspects, there 
are two major problems in immunology which 
are worth mentioning at this point One of these 
is, can antibodies be formed to antigens present 
in the individual’s own tissues? Landsteiner, you 
know, concluded that antibody formation took 
place only to antigens which were not present in 
the host’s tissues. Even before this rule was 
formulated, certain exceptions were known, for 
example that antibodies could be formed by an 
individual to lens tissue or to brain tissue of the 
same species. We have produced experimental 
encephalomyelitis by cutting out the frontal 


* RosENFIELD, R., VOGEL, P. and Ouno, G. The newer 
blood factors encountered in blood transfusions. New York 
State J. Med., 53: 536, 1953; and unpublished subsequent 
data. 
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lobe of a monkey’s brain and then making an 
emulsion with adjuvants and injecting it back 
into the same monkey, and the mechanism which 
we think explains the subsequent encephalo- 
myelitis most adequately is auto-antibody 
formation. 


TABLE Iv* 

HEMOLYTIC ANEMIA DUE TO A KNOWN ANTIGEN 
(Case of hemolytic anemia with increased osmotic 
fragility, positive Coombs test and 19 per cent 
reticulocytes) 

Patient’s genotype: CDe/CDe (supported by family 

studies) 
Patient’s serum contains anti-e 
titer 16 with cde/cde cells 
with cDE/cde cells 
with 8 samples of cDE/cDE cells 
Antibody eluted from patient’s red cells reacts only with 
cells containing e, negative with cells containing E/E 
Detection of a negative reactor to anti-e requires cDE/ 
cDE cells present in about 2 per cent of the population. 
Without such cells antibody would be considered a 
panagglutinin. 
* Courtesy of Wiener, Battey et al., Brit. M. J., 2: 125, 
1953. 


Acquired hemolytic anemia is a Clinical 
syndrome in which one can demonstrate the 
coexistence of an antibody and an antigen. 
During hemolytic crisis, and frequently when 
there are no hemolytic crises, the patient’s 
cells can be shown to contain a coating antibody 
which gives a positive Coombs test. The antigen- 
antibody system concerned in this phenomenon 
has not been identified but recently Wiener, 
Battey, et al.° in England have described a case 
of hemolytic anemia due to one of the rare Rh 
antigens, namely e. This was a case in which 
there was increased osmotic fragility, a positive 
Coombs test, and a reticulocytosis of 19 per cent. 
The patient’s genotype, as. determined by typing 
and as supported by family studies to show the 
inheritance of these two gene combinations, was 
CDe/CDe; in other words, this individual’s 
erythrocytes contained e, and at the same time 
his serum contained antibody to e. His serum 
reacted more strongly with homozygous e cells 
and less strongly with heterozygous cells con- 
taining one E factor and one e factor. There was 
no reaction with eight samples of cells which 
were homozygous to the E factor. (Table tv.) 

Cells homozygous for E—of the genotype 
cDE/cDE—are extremely rare. They occur in 
only 2 per cent of the population. Therefore, 


® Wiener, W., Battey, D. A., CLEGHORN, T. E., 
Marson, F. G. W. and MEyneE LL, J. J. Serological findings 
in a case of haemolytic anemia. Brit. M. J., 2: 125, 1953. 
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if donors of this known genetic constitution are 
not available and are not accidently included in 
the random samples used, one might conclude 
that this was a panagglutinin; this may well be 
what happens frequently in cases of hemolytic 
anemia. 
TABLE v* 
BLOOD GROUP CHIMERA 
Ai Cells 


Jk(a+b+) 

* Courtesy of Dunsford et al., Brit. M. J., 2: 81, 1953. 
Patient, Mrs. McK., routine donor, age twenty-five; by 
count 61 per cent group O, 39 per cent group A. Erythro- 
cytes seemed to be a mixture of A and O cells; proportion 
did not vary with time. Patient had a twin who died at 
the age of three months. A cells derived from vascular 
anastomoses with her twin. No anti-A was present in 
patient’s serum; nor were her A cells coated with 
antibody. She was a secretor of O(H) substance. 


Wiener, Battey and collaborators were able to 
elute the antibody from the agglutinated red 
cells of this patient, and the recovered antibody 
reacted only with cells which contained the e 
factor, not with cells homozygous for the E 
factor. 

I think this work is a rather startling develop- 
ment in that ultimately it may make it possible 
to define more precisely the antigenic systems 
with which auto-antibody formation in hemo- 
lytic anemia is associated. It is likely that other 
cases of hemolytic anemia may be found involv- 
ing this or other known antigen-antibody 
systems. 

The other side of the problem is, why do we 
not, in general, form antibody to our own anti- 
gens present in our blood and tissues? I wish 
in this connection to call your attention to a 
recently described case of a human blood group 
chimera.* It seems that an individual, aged 
twenty-five, recently came to give a routine 
blood donation in England, and it was dis- 
covered that only part of her cells could be 
agglutinated with an anti-A serum. This was a 
rather startling observation. Quantitative studies 
(Table v) further revealed that this individual 
had a mixture of erythrocytes; 39 per cent of 


6 DunsForD, I., C. C., Hutcuinson, A. M.., 
Tuompson, J. S., SANGER, R. and Race, R. R. A human 
blood group chimera. Brit. M. J., 2: 81, 1953. 
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her erythrocytes were group A and the remain- 
ing 61 per cent were group O. Of course, the 
investigators did not believe this so they took 
several samples on different days. They found 
that the proportion of cells did not vary with 
time. They were able to agglutinate out the A 
cells and leave the O cells in the supernatant 
and then, using some of their other blood typing 
sera, did complete type determinations on the O 
cells. They were able to redisperse the A, 
agglutinated cells by using an excess of blood 
group substance—I believe that is what they 
did—and were then able to do a complete 
blood grouping on the A cells. The arrows in 
Table v indicate definite genetic differences 
between these A cells and O cells with respect 
to three antigen systems; that is, one was O and 
one was A,. The A, cells had the Kell factor, 
K, which was lacking in the O cells, and the A; 
cells were lacking in the Kidd factor, Jk*, which 
was present in the O cells. Then they said to this 
patient, who was rather surprised, by the way, 
you a twin’? She said, ““How could you 
know? My twin brother died at the age of three 
months,” some twenty-four years previously. 

What had happened in this case probably was 
that vascular anastomoses had developed be- 
tween the circulations of the two non-identical 
twins zn utero and there was a transfer of em- 
bryonal blood-forming cells which took root in 
the bone marrow of the other twin and resulted 
in the independent development of two sets of 
red blood cells, a phenomenon which persisted 
throughout life. 

Another individual has been discovered who 
was typed as OA. He stated that he too is a twin, 
and that his twin brother is in perfectly good 
health.’ 

This phenomenon, also called erythrocyte 
mosaicism, is well known among bovine fraternal 
twins and has recently been described in sheep. 
Much work has been done on bovine blood 
groups and these have proved to be even more 
complex than human blood groups. 

In 1916 Lillie® studied sterile female bovine 
twins and first advanced the idea that vascular 
anastomoses occurred. In the case of bovine 
twins of opposite sex he explained the sterility 
of the female twin as due to the transfer of male 
hormones through this combined circulation. 


7 Baron, S. A human chimera. Brit. M. J., 2: 286, 1953. 
§ Lituiz, F. R. The theory of the free Martin. Science, 
43: 611, 1916. 
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In 1945 Owen® at Wisconsin reported blood 
group peculiarities (cf.1°). The essential finding 
was that although identical twins were very 
rare as compared to fraternal twins in cattle, 
most of the twins born in cattle seemed to have 
identical blood groups. This was a rather odd 
finding. Furthermore, Owen reported that one 
twin sire failed to transmit to any of his twenty 
progeny certain antigens which he had in his 
erythrocytes, but the antigens which he failed to 
transmit could be transmitted to progeny 
produced by his twin brother. 

Further information was provided by an 
unusual phenomenon called superfecundation in 
cattle.'! It sometimes happens that a cow will 
have twins sired by two bulls of different genetic 
constitution. In an instance in which the twins 
were of opposite sex and by different sires, a 
Guernsey and Hereford, respectively, it was 
found that the twins had identical blood groups, 
and each twin had certain antigens which could 
not have been inherited from its own particular 
sire or from the dam. In these instances, it can 
be shown with suitable blood grouping sera 
that the bovine twins have a mixture of two 
types of blood, as in the case of the human 
blood group chimera. 

The production of these two kinds of erythro- 
cytes continues throughout life. The major 
question raised is: Why are antibodies not 
produced by such an individual to these cells of 
foreign origin? A recent paper by Billingham, 
Brent and Medawar”? in England has thrown a 
great deal of light on this subject. They have 
produced an effect which they call ‘‘actively 
acquired tolerance of foreign cells.” 

Generally speaking, tissue grafting from one 
individual to another is unsuccessful because of 
the formation of antibodies to the grafted tissue; 
the antibodies destroy the skin graft, which 
sloughs off after a given period. On the other 
hand, if pure strains of mice or birds are pre- 
pared by inbreeding, grafting can then be suc- 
cessfully accomplished among individuals of 


®Owen, R. D. Immunogenetic consequences of 
vascular anastomoses between bovine twins. Science, 102: 
400, 1945. 

10SToRMONT, C., Weir, W. C. and Lang, L. L. 
Erythrocyte mosaicism in a pair of sheep twins. Science, 
118: 695, 1953. 

11 Irwin, M. L. In: Dunn, L. C. Genetics in the Twen- 
tieth Century. New York, 1951. Macmillan. 

12 BILLINGHAM, R. E., BRENT, L. and Mepawakr, P. B. 
Actively acquired tolerance of foreign cells. Nature, 172: 
603, 1953. 
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given inbred strains. What Billingham, Brent 
and Medawar did was to take tissues from an 
adult mouse of one strain and inoculate it into 
fetuses in utero of another strain of mice, and 
they found that when the mice were born and 
grew to adult life they were able to tolerate 
successfully grafts of tissues from the strain with 
which they had been inoculated; in other words, 
the previous inoculation had in some manner 
paralyzed the antibody-forming mechanism 
so that these grafts survived. After having 
successfully grafted these tissues into such inocu- 
lated mice, they could cause the graft to deterio- 
rate and slough by injecting antibody produced 
in other animals to the tissues of the strain used 
for the graft. 

It is of especial interest in this connection that 
the majority of non-identical cattle twins, be- 
tween whom vascular anastomoses could have 
occurred, will tolerate skin grafts from each 
other whereas other sister-brother grafts among 
such cattle are not successful. 

This actively acquired tolerance was specific 
in that it applied only to tissues from the strain 
which had been injected in the fetuses 2n utero; 
apparently, if you can introduce foreign cells 
sufficiently early in the course of development, 
and these cells take root in some manner, you 
can prevent the process of antibody formation. 
These studies indicate some of the problems for 
future investigation. I think that they offer some 
very exciting and startling leads for the blood 
grouping fields. 

Dr. Ranney: For the next portion of the dis- 
cussion, that on hemolytic transfusion reactions, 
we are very fortunate in having a guest, Dr. 
Lawrence E. Young, Associate Professor of 
Medicine at the University of Rochester. 

Dr. LAwRENCE Younc: I am happy to have 
an opportunity to participate in this conference, 
because I have at least two rather firm convic- 
tions about the topic for discussion. One is that 
we need to arouse much more concern among 
clinicians with regard to the potential hazards 
of blood tranfusion therapy. The other convic- 
tion is that the mechanisms by which red cells 
are destroyed during hemolytic transformation 
reactions are much more complex and varied 
than we have hitherto appreciated. Some of us 
like to believe that studies on the mechanisms 
by which red cells are destroyed by isoantibodies 
may give us a clearer picture of the structure 
and metabolism of the red cell and may help to 
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elucidate some of the reactions of antibodies 
with cells of other types. 

No doubt most of you appreciate the fact that 
whenever we transfuse a patient with blood from 
another individual we almost invariably admin- 
ister red cells containing a combination of blood 
group factors different from that of the recipient. 
With every transfusion we must therefore reckon 
with the potentiality for production of iso- 
antibodies. We know, however, that if certain 
reasonable precautions are taken, complications 
attributable to isoantibodies are not often en- 
countered. Fortunately, only a few of the 
antigenic factors in red cells need concern us in 
connection with blood transfusion. 

Dr. Ranney has pointed out that some blood 
group factors are of much greater clinical impor- 
tance than others. I should like to emphasize 
the fact that anti-A and anti-B are still responsi- 
ble for most of the serious hemolytic transfusion 
reactions that are recognized. This is not due to 
difficulty in detecting these antibodies in the 
laboratory but to the fact that anti-A and anti-B 
occur naturally and may therefore cause trouble 
in a large share of instances in which there is 
mixup of patients, bottles or test tubes. So long 
as we have to contend with the errors that 
human beings—physicians, nurses and _tech- 
nicians—are prone to make from time to time, 
anti-A and anti-B will be of prime importance in 
causing hemolytic transfusion reactions. 

The relative importance of the various blood 
group factors as potential causes of hemolytic 
reactions depends upon several considerations. 
First of all, the distribution of the factor in the 
population should be taken into account. For 
example, if a factor (which we might call ““X’’) 
is present in the red cells of 50 per cent of the 
people in this city and lacking in the other 50 per 
cent, it can be computed that in 25 per cent of 
random transfusions an X-negative individual 
would be transfused with X-positive blood. Hf, 
on the other hand, the X factor were present in 
99 per cent of the population, only 1 per cent of 
the random transfusions would involve adminis- 
tration of X-positive blood to an X-negative 
patient. 

The marked differences in antigenicity of the 
various human blood group factors have already 
been discussed. The importance of any factor in 
transfusion therapy will obviously depend to a 
great extent on this characteristic. 

The third consideration, the destructive 
capacity of the antibody once it has developed, 
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has received too little attention. The wide range 
in destructive capacity of various isoantibodies 
will be more apparent after some of the observa- 
tions we have made in Rochester have been 
presented. 

I thought it might be of interest to tabulate 
the hemolytic transfusion reactions which have 
been recognized and investigated in the Rochester 
area in the last ten years. 


Donor cells destroyed by: 
anti-A 


Recipient cells destroyed by: 
anti-A 


It should be made clear that the twenty-two 
reactions listed probably do not represent the 
total incidence for the ten-year period. Some 
were no doubt overlooked because they were 
rather subtle, and others might have been over- 
looked in fatal cases in which death was erro- 
neously attributed to other causes. Still others 
might have been recognized but not reported to 
our group for investigation. Although the reac- 
tions tabulated occurred in various hospitals 
within a radius of one hundred miles of Roch- 
ester, all were investigated in our laboratory. 

You will note that anti-A has been implicated 
most frequently. I wish time would permit the 
recounting of some of the stories behind these 
reactions—the mixups of patients, bottles and 
test tubes to which I have already referred. Three 
of the reactions involving anti-D occurred prior 
to 1945, when methods of detecting Rh anti- 
bodies were inadequate and when it was not 
customary to give only Rh-negative blood to all 
Rh-negative patients. 

We have encountered only one hemolytic 
reaction due to anti-Kell. This was a rather 
serious reaction accompanied by hemoglobin- 
emia, hemoglobinuria and azotemia despite the 
fact that anti-Kell could be detected in vitro 
only by using the antiglobulin technic. The 
manner in which antibodies of this type destroy 
red cells in vivo is a problem that interests us 
greatly. Since this reaction occurred, it has been 
required by our Medical Center that the anti- 
globulin technic be used in performing all cross- 
matches on patients who have been previously 
transfused. 

I might also point out that we have had five 
reactions in which the recipient’s red cells were 
destroyed by anti-A in the plasma of so-called 
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‘“‘dangerous universal donors,”’ group O donors 
having a relatively high titer of anti-A capable 
of destroying a large portion of the recipient’s 
red cell mass. 

Fortunately, there were no fatalities among 
the twenty-two cases tabulated despite the fact 
that all but two received one or more pints of 
blood. Our favorable experience is worth men- 
tioning because one still finds in the literature 
statements to the effect that among the patients 
who receive a pint or more of incompatible 
blood, the mortality rate is about 50 per cent. 
In the days when such figures were accumulated 
many of the more subtle reactions were no doubt 
overlooked and treatment of patients who had 
recognizable reactions was poorly conceived. 
In particular, in many patients pulmonary 
edema developed after indiscriminate adminis- 
tration of fluid and electrolytes. 

Since there is some difference of opinion as to 
what is meant by the term “hemolytic trans- 
fusion reaction,” it would be appropriate at this 
point to give a definition. A hemolytic trans- 
fusion reaction might be defined as the occur- 
rence of a measurable increase in the rate of 
destruction of the red cells of either the donor or 
the recipient after transfusion. This definition 
would include instances in which poorly 
preserved cells are transfused, but for purposes of 
the discussion today we shall concern ourselves 
only with the destruction of red cells by iso- 
antibodies. You will note that this definition 
places emphasis on the rate of destruction of red 
cells rather than on symptoms which may be 
produced in the recipient. 

The rate at which red cells may be destroyed 
in vivo by isoantibodies varies over a much wider 
range than is generally appreciated. The rate 
depends not only upon the quantitative relation- 
ships between available antibody and circulating 
red cell mass, but also upon the mode of action 
of the antibody. Very rapid destruction of red 
cells, as by anti-A or anti-B, may produce a tight 
feeling in the chest and over the kidneys, to- 
gether with chills, fever and hemoglobinuria, 
and may be followed by jaundice and renal 
failure. These are the symptoms which most 
clinicians associate with the term, “hemolytic 
transfusion reaction.” It should be emphasized 
that in many instances the reactions are more 
subtle. At times the rate of red cell destruction is 
slower but still significantly more rapid then 
normal. There are other instances in which the 
rate of destruction may be relatively rapid but 
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the outward manifestations are minimal, espe- 
cially when the patient is under anesthesia. 

When red cells are destroyed very rapidly, as 
indicated in Figure 1 by the first line at the left of 
the graph, hemoglobinemia is frequently en- 
countered, presumably due to the fact that the 
red cells are destroyed largely within the cir- 
culation. Hemoglobinemia can be detected 
almost immediately whereas bilirubinemia be- 
comes maximal three to six hours after the 
transfusion has been started. 

Certain incomplete antibodies, such as anti-D, 
anti-Kell and anti-S, which have no capacity to 
hemolyze red cells zn vitro may nevertheless pro- 
duce hemoglobinemia and remarkably rapid 
destruction of donated red cells. This phenome- 
non deserves more study. Somewhat less potent 
antibodies usually destroy red cells more slowly, 
over a period of one or two days or even longer 
periods (lines 2 and 3 of Figure 1). 

Patients who have no immune isoantibodies 
at the time of transfusion but who develop them 
after a week or two may destroy donated red 
cells in a manner indicated by line 4 in the 
graph. In still other instances the isoantibody 
present before transfusion or developing after 
transfusion has virtually no destructive capacity, 
as indicated by line 5. For the most part, such 
innocuous isoantibodies are cold agglutinins 
which are inactive at body temperature. There 
may be‘rare instances, however, in which anti- 
bodies active zn vitro at body temperature seem 
to have no destructive effect on red cells in 
vivo. 

It has been thought for some time that red 
cells were destroyed in the presence of isoanti- 
bodies or autoantibodies by one of three mecha- 
nisms; lysis, phagocytosis or agglutination. It is 
not difficult to imagine how an antibody which 
will hemolyze red cells in vitro in the presence of 
complement may do likewise in the circulation. 
We should bear in mind, however, that among 
the human isoantibodies, only anti-A and anti-B 
are hemolysins in vitro, with very rare exceptions, 
and that not all examples of anti-A and anti-B 
have lytic capacity zn vitro. 

During hemolytic transfusion reactions eryth- 
rophagocytosis has been observed in blood 
smears from the recipient and in blood samples 
after incubation in vitro. Dr. Scott Swisher in our 
laboratory has demonstrated phagocytosis of red 
cells by macrophages in the spleen of dogs during 
hemolytic reactions involving the isoantibody, 
canine anti-A. It is nevertheless difficult for us to 
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believe that phagocytosis is the principal 
mechanism by which red cells are destroyed by 
most isoantibodies. 

It has been thought for some time that red 
cells which are agglutinated in the circulation 
are somehow subject to rapid destruction. Castle, 
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Fic. 1. Graph illustrating rates of destruction of trans- 
fused incompatible red cells. In many instances the 
donor cells disappear from the recipient’s circulation 
in an exponential manner rather than as indicated 
by the simplified graph. 


Ham and Shen have suggested that agglutinated 
red cells might plug capillaries and thus cause 
tissue ischemia. The ischemic tissues might then 
elaborate a lytic substance which could diffuse 
into the circulation and produce its destructive 
effect on the red cells over a period of time. 
This interesting hypothesis deserves further 
investigation. 

Our studies on mechanisms of destruction of 
red cells in vivo by isoantibodies have led us to 
believe that lysis by complement, phagocytosis 
and agglutination are not the only mechanisms 
to consider. The ultrastructure of the red cell 
may be disrupted by other physiochemical 
processes which are still unknown. This belief 
applies particularly in the case of the so-called 
‘incomplete’ antibodies, of which there are 
many varieties. 

Since opportunities for intensive study of red 
cell destruction by isoantibodies in man are 
rather limited, we have turned to the dog in an 
effort to elucidate some of the hemolytic mecha- 
nisms involved. The canine red cell factors 
which have been identified thus far in our labora- 
tories have been called A, B, C, D, E and F,. in 
the order of their demonstration. These letters 
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do not imply any relationship to the human 
blood group factors designated by the same 
letters. In fact, there is no demonstrable 
serologic relationship. The corresponding dog 
isoantibodies—anti-A, -B, -C, -E and -F—vary 
widely in their zn vitro and in vivo behavior. We 
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Fic. 2. Survival curves of canine A: red cells in the 
circulation of an immunized A-negative recipient 
dog. (Figures 2, 3 and 4 have been published in the 
Proceedings of the American Association of Blood 
Banks, 1953, and are reprinted through the courtesy 
of Burgess Publishing Company.) 


therefore have a wide spectrum of antibody 
behavior study, and this permits us to reproduce 
many of the types of erythrocyte-isoantibody 
reactions encountered in clinical medicine. It is 
of interest that the dog blood group A can be 
subgrouped as A; and Az by methods analogous 
to those used in subgrouping the human group 
A. 

I should like to cite a few representative ex- 
periments in which dogs were transfused with 
incompatible dog red cells. In one of our earliest 
experiments A-positive cells were given to a 
previously immunized A-negative recipient dog. 
The red cells, tagged with radio-iron, nearly 
all disappeared from the circulation within 
one hour as a result of very rapid, presumably 
intravascular, destruction of the incompatible 
cells. Hemoglobinemia developed within a 
matter of minutes and was maximal ten minutes 
after completion of the transfusion. Bilirubinemia 
gradually increased over a period of several 
hours. There was marked depletion of comple- 
ment activity and a substantial decrease in anti- 
body titer in the recipient’s serum as the incom- 
patible cells were introduced into the circulation. 
Such changes were frequently observed in this 
type of experiment. In transfusions of this type 
it has been computed that about 10-40 per 


Combined Staff Clinic 


cent of the hemoglobin liberated into the 
circulation is excreted into the urine. The 
remainder presumably is taken up by the 
reticuloendothelial cells and renal tubular cells. 
The pigment moiety is then largely converted to 
bilirubin. 

Most dogs handle such an incompatible 
transfusion remarkably well. There is almost no 
mortality among the dogs, provided they receive 
proper care and are in good health prior to 
transfusion. 

It has been known for some time that hemo- 
globinemia and hemoglobinuria per se will not 
necessarily impair renal function. Renal damage 
has been demonstrated in several species, how- 
ever, when hemoglobinuria was associated with 
an additional insult. We have been surprised 
to find that in the dogs given incompatible red 
cells and thus subjected to an antigen-antibody 
reaction, in addition to massive hemoglobinuria, 
kidney function was disturbed but little in most 
instances. Dr. Charles Yuile in the Department 
of Pathology at Rochester is currently investi- 
gating the various factors which may be con- 
cerned in causing impaired renal function in the 
hemoglobinuric animal. 

In four experiments we gave two transfusions 
of group A dog red cells at intervals of two hours 
to immunize A-negative recipient dogs. In each 
experiment the incompatible cells tagged with 
radioiron disappeared from the recipient’s cir- 
culation much more slowly after the second unit 
of cells was transfused, presumably due to the 
fact that antibody and complement had been 
markedly reduced by the first unit of transfused 
cells. In none of these experiments did the degree 
of hemoglobinemia increase after the second 
transfusion. This type of experiment helps to 
explain why there is a limit to the degree of 
hemoglobinemia following transfusion of in- 
compatible red cells and why some patients 
may tolerate rather massive transfusions of in- 
compatible cells. I might mention that we had 
an opportunity to investigate a case in which a 
group O patient was given 4 pints of group A; 
blood and survived ! 

I should like next to cite a few experiments in 
which red cell survival studies were performed 
in dogs by use of the Ashby technic of differential 
agglutination, employing canine anti-agglutinat- 
ing serum. These studies were made by Dr. 
Swisher and Miss Izzo in our laboratory. In the 
experiments illustrated in Figure 2 canine A» 
red cells were transfused to a previously im- 
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munized A-negative dog. The anti-A in the 
recipient’s serum neither agglutinated nor 
hemolyzed the Ag» cells in vitro, but sensitized 
them strongly for the antiglobulin reaction. 
After both transfusions the incompatible cells 
disappeared from the recipient’s circulation in 
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Fic. 3. In vivo destruction of dog red cells by incom- 
plete isoantibody. 


an exponential manner but at no time did the 
dog appear ill. The curves are similar to those 
encountered when normal human red cells are 
transfused to patients with acquired hemolytic 
anemia, in which case we are dealing with so- 
called ‘‘incomplete’’ types of “‘autoantibody.” 

Transfusion experiments on dog No. 134 are 
illustrated in Figure 3. Seven transfusions of 
incompatible cells have been given although 
only four are shown on the graph. Some time 
after the third transfusion Dr. Swisher was able 
to demonstrate an isoantibody, as yet unnamed, 
which could be detected only by sensitizing cells 
for the antiglobulin reaction. Nevertheless, after 
each of the first three transfusions, there was a 
definite acceleration of red cell destruction, 
despite the fact that no isoantibody could be 
detected by any of the available technics. This 
series of observations bears out the suspicion 
that in some instances red cells may be destroyed 
by antibodies despite our inability to demon- 
strate the antibody in the laboratory. Seldom, 
however, have we had an opportunity to observe 
this so clearly as in dog No. 134. 

In the experiments shown in Figure 4 C-posi- 
tive dog red cells were given to previously 
immunized C-negative dogs. Following the first 
transfusion in dog No. 1308 the donated cells 
survived normally despite the fact that the anti-C 
agglutinin titer of the recipient’s serum was 1 
to 64 at body temperature. Explanation of the 
inability of the antibody to destroy C-positive 
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cells in this experiment seems to us to be a mat- 
ter of considerable importance. After a subse- 
quent transfusion in the same recipient dog there 
was accelerated destruction of the red cells 
despite the fact that the antibody characteristics 
had not changed in any way that could be de- 
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Fic. 4. Jn vivo destruction of red cells in the dog. 


tected. In another immunized C-negative dog, 
No. 1939, the anti-C exhibited the same char- 
acteristics as in No. 1308 but destroyed C-posi- 
tive cells quite rapidly. These experiments illus- 
trate the difficulties in predicting in vivo activity 
of an isoantibody on the basis of in vitro behavior. 

As mentioned previously, we have en- 
countered five instances in which transfusions 
from so-called ‘‘dangerous universal (human) 
donors” were followed by destruction of a large 
portion of the recipient’s group A red cell mass. In 
one additional person, a volunteer, we had an 
opportunity to make more systematic observa- 
tions of this phenomenon. Initially, 250 ml. of 
“ordinary” group O plasma were given to the 
group A volunteer, after which there was no 
evidence of red cell destruction. Six days later 
this recipient was given 250 ml. of group O 
plasma containing anti-A in relatively high titer 
and exhibiting so-called “immune” character- 
istics. Perhaps the most important of these 
characteristics was its ability to hemolyze group 
A cells in vitro in the presence of complement. 
The second transfusion of group O plasma was 
followed by hemoglobinemia, hemoglobinuria, 
increased urobilinogen excretion and a fall in 
the recipient’s hematocrit from 42 to 24 per cent. 
The hematocrit would have fallen still further 
had we not transfused compatible group O cells 
on the fourth and fifth days after the second 
plasma transfusion. Spherocytosis and increased 
osmotic and mechanical fragility of the recipient’s 
red cells were noted for more than a week after 
the second plasma transfusion. 
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As a result of observations of this type in sev- 
eral laboratories in recent years, the potential 
hazard of employing universal donors has been 
clearly established. In most instances group O 
blood or plasma can be given with impunity to 
A, B or AB patients, but an occasional group O 
individual whose serum contains anti-A in high 
titer and/or with “‘immune”’ characteristics may 
indeed prove to be a dangerous universal donor. 
Transfusion of blood or plasma from such a 
donor may cause rather marked destruction of 
the recipient’s red cells. If large volumes of group 
O blood are transfused to A, B or AB recipients, 
as in emergency situations, the cumulative 
effect of rather ordinary group O plasma may 
also be quite significant. 

Several different screening procedures have 
been suggested for use in eliminating the most 
dangerous group O donors. Perhaps the best of 
these is a relatively simple hemolysis test. If 
universal donors must be used, another protec- 
tive measure is that of adding soluble A and B 
substances (Witebsky) which will partially 


neutralize the anti-A and anti-B in group O 
plasma. 

One of the striking features of hemolytic 
reactions due to use of universal donors is the 
development of spherocytosis which may be 


marked for a week or two, much the same as in 
smears of infants affected with hemolytic disease 
due to anti-A or anti-B. Anti-A and anti-B have 
the capacity for producing spherocytosis whereas 
this feature is largely absent when red cell de- 
struction is due to Rh incompatibility. 

Whenever a hemolytic transfusion reaction is 
suspected a 10 ml. sample of blood should be 
drawn from the patient as soon as possible. 
Several ml. can then be placed in an oxalate 
bottle and the remainder allowed to clot in a test 
tube. ‘The oxalated sample is inspected grossly 
for hemolysis and for the presence of agglutinated 
red cells. A few drops of oxalated blood are then 
transferred to a tube of saline solution in order 
to determine whether or not small clumps of 
red cells are present. Still more important, as a 
rule, is examination of serum from the tube of 
clotted blood and comparison of that serum 
with serum in a similar tube of clotted blood 
taken at the start of the transfusion. 

If hemoglobinemia has developed as a result 
of transfusion of incompatible blood it will 
usually be detected in the first sample drawn. 
Bilirubin, on the other hand, is usually maximal 


after three to six hours. If there is marked 
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hemoglobinemia, methemalbumin may be de- 
tected after a period of six to twenty-four hours, 
giving a brownish color to the serum. Methe- 
malbumin can be detected spectroscopically 
if enough is present. A more sensitive method of 
demonstrating methemalbumin is the Schumm 
test, in which ammonium sulfide is added to the 
serum and the specimen examined spectro- 
scopically for the presence of a distinctive 
absorption band. 

Identification of the isoantibodies responsible 
for a hemolytic transfusion reaction may be 
troublesome at times but is of great importance 
if the patient is to be transfused again. Serologic 
tests employing the donor’s red cells, and some- 
times cells from a donor panel, should be made 
with the pretransfusion sample of the patient’s 
serum as well as with posttransfusion samples. 
The isoantibodies may be completely absorbed 
on the incompatible donor cells and may there- 
fore be lacking from samples drawn soon after 
transfusion is given. The serologic tests should 
be made with red cells taken directly from the 
donor bottle and blood samples drawn from 
the patient both before and after transfusion. It 
is not sufficient to test only the donor and 
recipient samples on file in the blood bank, since 
they may have been improperly identified. 

There are many other facets to the problem of 
investigating transfusion reactions but I think it 
would be better to stop at this point and invite a 
few questions. 

Dr. GEorGE Co. ins: I recently saw an eighty 
year old woman in whom hemoglobinemia and 
hemoglobinuria developed on the eighth day 
following a transfusion. The hemoglobinuria 
persisted for forty-eight or seventy-two hours 
and then disappeared. She had been transfused 
one year previously and her serum at the time of 
the hemolytic reaction showed a high titer of 
anti-Kell by the antiglobin technic. I would like 
to hear Dr. Young’s comments on this delayed 
hemolytic reaction. 

Dr. Younc: I presume that in this case a po- 
tent anti-Kell developed as an anamnestic reac- 
tion, and that once it developed it was capable 
of producing rapid intravascular destruction of 
the donor cells. I know of no previously reported 
case of a delayed hemolytic reaction accom- 
panied by hemoglobinemia, but I suspect that 
such reactions occur now and then and are 
usually overlooked or inadequately studied. I 
have already commented on the fact that anti- 
Kell may produce hemoglobinemia even though 
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it neither agglutinates nor hemolyzes red cells in 
vitro. 

Dr. RicHarp J. Cross: I should like to ask 
about the problem of hepatitis. What is the 
incidence of this complication following whole 
blood transfusion as compared with plasma? Can 
anything be done to destroy the virus? Is there 
any point in disqualifying donors who have had 
hepatitis in the recent or distant past? 

Dr. FRANKLIN M. Hancer: The incidence of 
post-transfusion hepatitis varies in different 
localities and seems to be greater among 
recipients from blood banks using professional 
donors who are malnourished or alcoholic. It is 
difficult to estimate the frequency of post- 
transfusion hepatitis since many cases escape 
diagnosis unless they are specifically looked for. 
Pooled plasma is especially infectious and some 
preparations have produced disease in as many 
as 22 per cent of recipients. Radiation or storage 
in the liquid form at room temperature for six 
months or longer definitely reduces infectivity of 
plasma but does not entirely eliminate risk. 
There is no way of removing the agent from 
fresh whole blood and there is no satisfactory 
technic for the recognition of carriers of this 
virus except by a history of transmission of 
hepatitis to a recipient. Gamma globulin (2-4 
cc.), which protects those exposed to infectious 
hepatitis, is of no prophylactic value against 
homologous serum hepatitis. It is seldom that a 
donor known to be a carrier of the hepatitis virus 
gives a history of hepatitis, and I suspect those 
who have had a well documented attack develop 
a sound immunity and no longer harbor the 
virus in a communicable state. A few disturbing 
exceptions have been reported, however, and 
until the problem has been thoroughly investi- 
gated it is perhaps wise to exclude donors with a 
history of recent hepatitis or those with abnormal 
flocculation tests. 

Dr. CHarLes W. FRANK: Once a hemolytic 
reaction with hemoglobinuria has occurred, is 
there any point in administering sodium 
bicarbonate? 

Dr. Younc: Our experience with hemolytic 
reactions in both man and dog leads us to be- 
lieve that administration of sodium bicarbonate 
to the recipient with hemoglobinuria is not help- 
ful. Unless there is marked oliguria the kidney 
usually secretes an alkaline urine after hemolytic 
reactions even if alkalinizing agents are not 
given. If there is marked suppression of urine 
secretion the sodium may be retained in the 
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body so that administration of large amounts 
of sodium bicarbonate may cause edema forma- 
tion. This problem is still under investigation 
in a number of laboratories and is admittedly 
an unsettled issue. 

Dr. Hans Neuserc: Is there any basis for the 
administration of calcium to patients receiving 
transfusions of citrated blood? 

Dr. RANNEY: The formation of non-ionizable 
calcium citrate complex during transfusion of 
large quantities of citrated blood is frequently 
cited as the reason for the administration of 
calcium. When exchange transfusions are carried 
out this practice appears to be justified. How- 
ever, as Mollison pointed out, it is probably safe 
to administer up to 5,000 cc. of citrated blood 
per hour to an adult without concern about 
citrate toxicity. Incidentally, the reduction in 
ionized calcium as a result of citrate administra- 
tion never becomes severe enough to interfere 
with the coagulation of the blood, and fears 
about interference with blood clotting be- 
cause of citrate administration are completely 
unfounded. 

Dr. J. ALEXANDER: The administration of 
infected blood has occasionally caused serious 
reactions. Would you discuss this problem? 

Dr. Ranney: The administration of infected 
blood is, of course, potentially lethal. Inadequate 
sterilization of donor sets and contamination 
during donor phlebotomy undoubtedly account 
for some of the recorded cases. However, con- 
tamination of blood several days after it has 
been drawn, when the blood contains no viable 
leukocytes, is very dangerous; for this reason, 
if plasma is removed from erythrocytes, the 
latter should be given promptly. Another 
dangerous practice, from the standpoint of 
infected blood, is that of allowing the blood to 
stand for several hours at room temperature 
before it is given to the patient. Many of the 
bacteria involved grow very well indeed in blood 
at room temperature. 

The recognition of infected blood is not always 
easy. Some of the bacteria do not produce 
hemolysis; in other cases the diffusion of free 
hemoglobin into the plasma layer does not occur, 
perhaps because of the leukocyte “‘mat.” The 
symptoms in the unfortunate recipient are those 
of a febrile reaction, usually with signs of shock. 
The blood from the donor bottle should in this 
event be both smeared and cultured for bacteria. 

Dr. Hitary Homes: Why are some univer- 
sal donors “‘dangerous” while others apparently 
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are not? Is it related to their previously having 
been recipients of blood transfusions? 

Dr. Younc: Most group O persons respond to 
an injection of A or B antigen by developing a 
higher titer of anti-A or anti-B and in addition 
the serum may show some of the so-called 
immune characteristics. These changes have 
been observed following transfusion of A or B 
red cells or injection of purified group specific 
substances or unpurified group substances as in 
saliva, horse serum and bacterial vaccines. The 
A substance is present in some bacteria such as 
paratyphosus B and may also be present in the 
media on which bacteria are grown; it may 
therefore be found in certain vaccines or in 
toxoid preparations. Group O women may also 
be immunized during pregnancy. The A or B 
antigen inherited by the fetus from the father 
presumably enters the maternal circulation from 
the fetal circulation. 

Since the A and B substances are widely dis- 
tributed in nature, immunization against these 
substances may occur in still other ways. Among 
the small group of dangerous universal donors 
whom we have encountered, we have attributed 
the high titer of immune anti-A to previous 
injections of typhoid-paratyphoid vaccine, diph- 
theria-tetanus toxoid or to unknown stimuli. 
In none of these instances has there been any 
previous transfusion therapy or isoimmunization 
by pregnancy. 

To answer the question more specifically, I 
would say that very few of the dangerous uni- 
versal donors have previously been recipients of 
blood transfusions, or at least they have not 
received A, B or AB blood. Most of them have 
been immunized in other ways. There is ap- 
parently marked variation from person to person 
with regard to the capacity for developing im- 
mune anti-A or anti-B but once these immune 
isoantibodies have appeared they may be 
demonstrable for months or years. 

Dr. EDWARD FiscHEL: What is the cause of the 
ordinary febrile transfusion reaction? 

Dr. Ranney: Ordinarily the exact nature of 
these reactions is never established. However, 
the presence of pyrogens in glassware or in the 
anticoagulant, bacterial contamination of blood 
during donor phlebotomy, so called “‘plasma- 
sensitivity” where the injection of plasma alone 
will cause fever, explain some cases. In addition, 
some of these reactions may represent obscure 
incompatibilities which we do not detect by 


methods now available. Dr. Young may have 
some information about this. 

Dr. Younc: I would agree with Dr. Ranney 
that the exact cause of most febrile reactions is 
difficult to determine. We are inclined to dis- 
count their significance in cases in which the 
patient has been febrile prior to transfusion. 
Search for contamination of the donor bottle 
and for incompatibility should be made after 
febrile reactions, especially if the patient did not 
have fever before transfusion. It seems likely 
that some febrile reactions may be due to platelet 
antibodies and leukocyte antibodies, but at 
present these possibilities can be cited only as 
problems for research. I have commented previ- 
ously on the fact that red cells may be destroyed 
by isoantibodies that cannot be demonstrated 
in vitro by any available technics. It seems un- 
likely, however, that such isoantibodies are 
responsible for more than a very small fraction 
of obscure febrile reactions. 

Dr. GEorGE McCormack: Do you routinely 
discontinue a transfusion when severe hives 
develop? Also, do you discontinue the transfusion 
if fever occurs during it? 

Dr. Younc: If the hives are severe or do not 
disappear soon after administration of adrenalin, 
we usually discontinue the transfusion unless the 
patient is badly in need of blood. In most cases, 
however, we do not consider hives sufficient 
cause for stopping the transfusion. 

If the patient has not been febrile within 
twenty-four hours preceding the transfusion, it 
is best to stop the transfusion when fever develops 
and to carry out the investigations previously 
outlined. In addition, it is frequently advisable 
to culture blood from the donor bottle and to 
perform direct microscopic examination of the 
blood in an effort to detect the presence of 
heavy bacterial contamination. 

If the patient has been febrile during the day 
prior to transfusion a febrile response to trans- 
fusion can usually be taken less seriously. When 
in doubt, it is nevertheless wise to withdraw a 
sample of blood from the patient and compare 
it with the pretransfusion sample before pro- 
ceeding with the transfusion. 


SUMMARY 


Dr. GILBERT H. Mupcg: In this clinic we have 
discussed the human blood groups in terms of 
fundamental biologic mechanisms and also 
in relation to the many clinical problems asso- 
ciated with transfusions. 
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The antigenic composition of erythrocytes 
has been described with emphasis upon the 
genetic and immunologic aspects. The various 
factors are inherited in accordance with men- 
delian principles but the different systems are 
independently transmitted without cross-link- 
age. Problems of determining an individual’s 
phenotype, as well as genotype, are discussed, 
not only in relation to genetic studies but also in 
terms of the identification of rare blood groups of 
both donors and recipients. The major blood 
groups, the Rh system and the less common 
factors are described in terms of the special 
problems which each presents. 

The identification of blood group factors by 
immunologic technics depends on two different 
types of antibodies, the saline agglutinins and 
the so-called blocking antibodies. Some of the 
special methods for their detection are outlined. 
The experimental evidence is reviewed which 
indicates that the arrangement of antigens on the 
red cell surface may be an important factor in 
determining the manifestations of the antigen- 
antibody reaction. Some of the problems peculiar 
to the identification of unusual antibodies are 
discussed. As an example, recent work is 
presented on the definitive identification of an 
autoantibody in a patient with hemolytic 
anemia. The fundamental question—why does 
an individual not form antibodies to antigens in 
his own tissues?—is also discussed in terms of 
some new observations on blood groups. Several 
instances of human blood group chimeras have 
been recently described. These individuals 
possess two different sets of erythrocytes which 
have apparently developed independently of 
each other. This phenomenon has been exten- 
sively studied in cattle; in which it is common, 
and is attributed to the intrauterine admixture 
of blood between the circulation of non-identical 
twins. The striking feature of this phenomenon 
is the individual’s subsequent failure to produce 
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antibodies to red cells which are essentially of 
foreign origin. This may be related to the 
recently reported finding that animals fail to de- 
velop antibodies to other antigens when the 
latter are administered early in the course of 
intrauterine development. These observations 
have enormous implications for many immuno- 
logic problems. 

The occurrence of hemolytic transfusion reac- 
tions is determined by the frequency of the 
several blood group factors in the general popu- 
lation, by variations in the antigenicity of the 
different factors, and by the destructive capacity 
of the antibody in question. Different types of 
hemolytic reactions can be correlated with the 
rate of red blood cell destruction by the iso- 
antibody. The mechanism of the erythrocyte 
destruction appears to involve lysis, phagocytosis 
and agglutination. However, additional mech- 
anisms have been implicated by experimental 
studies in the dog. In some of these reactions. the 
rate of red cell destruction is quantitatively 
related to the levels of antibody and of comple- 
ment in the recipient’s circulation. A major 
contribution from the experimental transfusion 
reaction is the demonstration that the increased 
rate of erythrocyte destruction in vivo is due to 
antibodies, even though such antibodies cannot 
be demonstrated by zn vitro tests. 

Many practical problems associated with the 
management of transfusion reactions are dis- 
cussed, and procedures are outlined for their 
careful investigation. Problems posed by the 
so-called ‘‘dangerous universal donors’’ are also 
described in detail. In summarizing the severe 
reactions which occur following the transfusion 
of human blood, it is disheartening to note that 
most of these are not caused by inadequate 
scientific knowledge but are in fact directly 
attributable to human errors. Such a conclusion 
warrants emphasis. 


; 
‘ 
™ 
* 


Ciinico-pathologic Conference 


Aortic Insufficiency with Right-sided Failure 


TENOGRAPHIC reports, edited by Robert J. Glaser, M.p. and David E. Smith, m.p. of 
weekly clinico-pathologic conferences held in the Barnes and Wohl Memorial Hospi- 
tals, are published in each issue of the Journal. These conferences are participated in jointly 
by members of the Departments of Internal Medicine and Pathology of the Washington 
University School of Medicine and by Junior and Senior medical students. 


HE patient, J. R. (No. 226028), was a 
| white married farmer, fifty-three years of 
age, who was admitted to the Barnes 
Hospital on August 10, 1953, complaining of 
‘“‘heart trouble.’ The family history was non- 
contributory and the past history was notable 
only in that the patient had been subject to 
episodes of spontaneous epistaxis in his youth. 
He had not, however, had any other symptoms 
suggestive of rheumatic fever. 

The information concerning the present ill- 
ness was not considered entirely reliable because 
the patient was unable to relate the development 
of his illness chronologically. As near as could 
be determined, approximately twelve years prior 
to entry, while working in the fields, he experi- 
enced a sudden episode of shortness of breath 
and light-headedness. He continued to work, 
however, and his symptoms abated but subse- 
quently he consulted a physician who told him 
that he had “heart trouble.’’ Two years before 
admission he had a second transient episode of 
dyspnea, and a year later he again became short 
of breath and was admitted to another hospital 
where he remained for one month. During this 
period an electrocardiogram and a cholecysto- 
gram were obtained. The.patient was informed 
that he had both heart disease and gallbladder 
disease. He was given “heart medicine” and 
also received injections which resulted in pro- 
found diuresis. He improved while in the hospital 
and continued on the same therapeutic regimen 
after discharge. Over a period of one month he 
lost about forty-eight pounds, but shortly after 
leaving the hospital he had an episode of 
hemoptysis and developed transient right upper 
quadrant abdominal pain. The “heart medi- 
cine’ was then changed, but soon the patient 
began to have nausea and vomiting. He denied 
swelling of the ankles or chest pain. He had 
never been orthopneic; indeed, he preferred to 


lie flat in bed. He was referred to the Barnes 
Hospital for further care. 

Physical examination at the time of entry re- 
vealed the patient’s temperature to be 36.3°c., 
pulse, 82, respirations, 20 and blood pressure 
130/60. He was a well developed white male who 
lay flat in bed but appeared somewhat dyspneic. 
The skin was pale and had a faint yellow cast. 
Examination of the head, eyes, ears, nose, mouth 
and throat was negative. The neck veins were 
distended. Examination of the lungs revealed 
flatness to percussion and distant breath sounds 
at the right base. The heart was enlarged, the 
left border of dullness being in the anterior 
axillary line. The right border of dullness was 
demonstrated to extend 2 cm. to the right of the 
sternum in the fifth interspace. There was a 
diffuse apical impulse and the rhythm, which 
was irregular, was thought by most observers to 
represent trigeminy. Although the additional 


‘cardiac findings were described somewhat differ- 


ently by various observers, there was essential 
agreement as follows: over the aortic area there 
was a systolic thrill and a harsh systolic murmur 
was audible. The murmur could also be heard 
in the third and fourth interspaces along the left 
sternal border and was transmitted as well into 
the neck. The second aortic sound was absent, or 
at best, very distant. A diastolic murmur was not 
heard in the second interspace but was faintly 
audible in the third left interspace and became 
louder as it was transmitted to the apex and into 
the left axilla. Some observers described a pre- 
systolic murmur at the apex where a loud 
systolic murmur, presumably different from that 
heard at the base, was also present. Systolic 
and diastolic thrills were palpable at the apex. 
The peripheral pulsations were described as 
‘flat’? by one observer, but marked capillary 
pulsations in the nailbeds and pistol shot sounds 
over the femoral arteries were observed by 
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several. The liver edge was felt 10 cm. below the 
right costal margin and was tender. The re- 
mainder of the abdominal examination was 
negative and rectal examination revealed only a 
few small hemorrhoidal tags. Examination of the 
extremities was negative except for 1+ ankle 
edema. The neurologic examination was within 
normal limits. 

The laboratory data were as follows: blood 
count: red cells, 4,190,000; hemoglobin, 12.8 
gm. per cent; white count, 15,600; differential 
count, 79 per cent segmented neutrophils; 14 per 
cent lymphocytes; 7 per cent monocytes. The red 
cells and platelets appeared normal. Urinalysis: 
specific gravity, 1.019; albumin, 1+; sugar, 
negative; centrifuged sediment: occasional hya- 
line cast and 2 to 4 white blood cells per high- 
power field. Stool: guaiac negative. Cardiolipin 
test: negative. Blood chemical analyses: non- 
protein nitrogen, 40 mg. per cent; fasting sugar, 
85 mg. per cent; sodium, 139.9 mEq./L.; potas- 
sium, 4.9 mEq./L.; chloride, 103 mEq./L.; 
carbon dioxide combining power, 24 mEq./L.: 
venous pressure, 220 mm. of saline; circulation 
time (decholin) : 33 seconds. Electrocardiogram: 
left ventricular enlargement; ventricular prema- 
ture contractions; semi-horizontal heart position. 
Roentgenogram of the chest: extreme generalized 
cardiac enlargement. 

Immediately upon admission to the hospital 
the patient was placed on a regimen including 
bed rest and a 2 gm. salt diet. He was sedated in 
order to allay his marked anxiety. On the third 
hospital day digitalis leaf was begun in a dose of 
0.1 gm. daily, and on the fourth hospital day he 
was given ammonium chloride, 2 gm. twice 
daily. After three days of ammonium chloride 
therapy the patient received 1 cc. of a mercurial 
diuretic intramuscularly. In the next five days he 
lost 4 pounds, his liver became less tender and he 
seemed more relaxed. Additional films of the 
chest, with a barium swallow, revealed no evi- 
dence of left auricular enlargement. It was noted 
repeatedly that the patient preferred to lie flat in 
bed rather than to sit up. He stated that he was 
able to breath much better when recumbent. 

On the morning of the seventh hospital day, 
shortly after awakening, he complained of 
severe pain in the right anterior chest and the 
right upper quadrant of the abdomen. He be- 
came dyspneic, sat upright and coughed, pro- 
ducing sputum which contained small amounts 
of blood. Examination of the chest revealed 
dullness to percussion, bronchial breath sounds 
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and rales at the right base. There was a minimal 
temperature elevation. A roentgenogram of the 
chest was obtained immediately and revealed a 
dense infiltrate in the anterior basilar segment of 
the right lower lobe, small bilateral pleural 
effusions and pulmonary congestion. The cardiac 
shadow remained extremely large, and the con- 
tour was thought to suggest rheumatic heart 
disease. The patient was given a narcotic and 
begun on 400,000 units of penicillin and 0.5 gm. 
of streptomycin intramuscularly twice daily. On 
the ninth hospital day a friction rub was heard 
over the area previously shown to be involved 
roentgenographically. Concomitantly there was 
a marked increase in dyspnea and a fall in 
systolic blood pressure. The pulse was rapid and 
of poor quality and the patient appeared to be in 
a shock-like state. Nor-epinephrine and glucose 
in water were given intravenously along with 
aminophyllin. The respiratory distress increased, 
however. An electrocardiogram revealed left 
bundle branch block and auricular fibrillation. 
At 3:00 p.m. on the ninth hospital day, August 
18, 1953, the blood pressure, which had previ- 
ously been stabilized, became unobtainable and 
the patient exhibited marked obtundity. His 
respirations became increasingly labored, and 
despite all supportive measures he expired. 


CLINICAL DISCUSSION 


Dr. Harry L. ALEXANDER: During the nine- 
day period that this unfortunate man was 
hospitalized there was a great deal of discussion 
regarding the nature of the cardiac disease. It 
will be recalled that when he was approximately 
forty-one, while working at his occupation of 
farming, he had a sudden episode of shortness of 
breath and shortly thereafter was told by a phy- 
sician that he had heart disease. Nonetheless, he 
was able to work fairly steadily for the next ten 
years at the same active occupation. Iwo years 
before he was admitted here he had another 
attack of dyspnea and was again told that he had 
heart disease. Both of these episodes apparently 
cleared promptly but about a year before entry 
his condition became much more impaired and 
he was hospitalized for about one month. 

A definitive diagnosis was not reached during 
this patient’s lifetime but perhaps in retrospect 
we will be able to identify the nature of the proc- 
ess. Dr. Wilson, would you comment on the 
roentgenograms? 

Dr. Hucu M. Wizson: We obtained two ex- 
aminations of the chest of this patient and on 
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both the cardiac silhouette was extremely large. 
As near as we could tell the cardiac enlargement 
was generalized and we were not able to make an 
adequate chamber analysis although the first 
film suggested a high angle of clearance, a find- 
ing compatible with left ventricular enlarge- 
ment. On one of the oblique films there was a 
suggestion of calcification in the region of the 
aortic ring but it was extremely faint. There 
was no frank concavity in the barium-filled 
esophagus on the right anterior oblique film, 
and we are in doubt as to whether both the 
ventricles were involved in the enlargement or 
whether the enlargement was primarily left 
ventricular. We could not demonstrate left 
auricular enlargement. The second film, taken a 
day or two before the patient died, showed con- 
solidation in the right lower lobe with a small 
amount of pleural reaction. In view of the 
history we would suggest the possibility of pul- 
monary infarction. 

Dr. ALEXANDER: In discussing this case those 
of us who did not see the patient will be at a dis- 
advantage. Considerable variation in the de- 
scriptions by various observers of the cardiac 
findings have already been mentioned, and 
anyone who did not have an opportunity to 
examine the heart himself will probably find it all 
the more difficult to interpret the abnormalities. 
Let us consider first the aortic region. There 
seems to be reasonable unanimity regarding the 
presence of a systolic murmur and thrill, the 
murmur being transmitted both down and up 
from the aortic area. Further, the aortic second 
sound was either faint or absent. Dr. Taussig, 
would you discuss this group of findings? 

Dr. Barrett L. Taussic: They are compati- 
ble with aortic stenosis. 

Dr. ALEXANDER: That would be my inter- 
pretation. Does anyone take exception to it? 

Dr. Henry A. ScHROEDER: Dr. Alexander, 
subaortic stenosis must also be considered. 
The differentiation between subaortic and aortic 
stenosis is difficult and often probably impossible 
on a Clinical basis alone. 

Dr. ALEXANDER: Although no diastolic mur- 
mur was heard in the second right interspace, 
one was heard in the left third interspace and 
was transmitted to the apex. The peripheral 
signs of aortic insufficiency were also described. 
Dr. Edwards, do you have any additional 
comments? 

Dr. JosEpH C. Epwarops: I would assume that 
the patient had aortic regurgitation as well as 


stenosis. The two are very often present 
together. 

Dr. ALEXANDER: Is there agreement that the 
patient had anatomical aortic insufficiency? 

Dr. W. Barry Woon, Jr.: I would like to 
know a little more about the murmur before I 
concur. In the protocol there is no mention of 
the pitch and character of the diastolic murmur; 
the differentiation between mitral and aortic 
diastolic murmurs must be based to a consider- 
able extent on these characteristics, mitral 
murmurs being low-pitched and rumbling and 
aortic murmurs being high-pitched and blowing. 

Dr. ALEXANDER: I will ask Dr. Fuller to give 
us additional information concerning the dias- 
tolic murmur. Dr. Fuller was the intern on the 
service and exhibited considerable interest in the 
murmur, describing it as a so-called Cole-Cecil 
murmur. 

Dr. THEODORE FULLER: The diastolic mur- 
mur which I heard was audible along the left 
border of the sternum and was high-pitched, 
blowing and de crescendo. Because I also heard 
it in the fourth and fifth interspaces and at the 
apex as well, I thought it could be called a Cole- 
Cecil murmur. 

Dr. Woop: Dr. Fuller’s comments make the 
situation much clearer, I think. The murmur he 
described sounds typical of that due to aortic 
insufficiency. It is important to remember that 
the transmission of ihe murmur to the apex by no 
means indicates that it arises there. Occasionally 
patent ductus arteriosus may be difficult to 
distinguish from aortic stenosis and insufficiency, 
since in the presence of a ductus there may be a 
systolic murmur, transmitted to the neck, and an 
associated diastolic component instead of the 
classical “‘machinery murmur.” Further, the 
pulse pressure may be widened. On the other 
hand, if this man had had a ductus the systolic 
thrill should have been felt at the left of the 
sternum rather than at the right and I would be 
willing to exclude patent ductus from further 
consideration. 

Dr. ALEXANDER: Are there any other sug- 
gestions? 

Dr. THomas LomsBarpo: There are two other 
conditions, Dr. Alexander, which might give 
rise to murmurs such as have been discussed 
here. One is an aortic septal defect with com- 
munication between the aorta and pulmonary 
artery, and the other rupture of an aneurysm of 
the sinus of Valsalva. 
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Dr. ALEXANDER: Isn’t it true that aneurysm of 
the sinus occurs not infrequently as a complica- 
tion of bacterial endocarditis? 

Dr. Lomsarvo: That is correct. 

Dr. ALEXANDER: Are there any other com- 
ments? 

Dr. Epwarps: One should also mention the 
possibility of a ruptured aortic cusp. 

Dr. ALEXANDER: When the patient was ad- 
mitted, at least two observers were of the opinion 
that the diastolic murmur at the apex was due to 
mitral stenosis even though the mitral first sound 
was not accentuated. Dr. Wilson, as I remember, 
you did not think that the roentgenographic 
findings were indicative of left auricular enlarge- 
ment. Since importance attaches to the absence 
or presence of this finding insofar as our inter- 
pretation of the apical diastolic murmur is 
concerned, is there any additional comment you 
can make on this point? 

Dr. Witson: When either ventricle, and par- 
ticularly the left one, becomes as large as did this 
patient’s we find it extremely difficult to evaluate 
left auricular enlargement. The usual criteria— 
narrowing of the retroesophageal space and 
concavity of the barium-filled esophagus—lose 
much of their validity. In other words, it is 
difficult to distinguish between actual left 
auricular enlargement per se and apparent 
auricular enlargement due to the fact that the 
very large left ventricle pushes a normal sized 
auricle back far enough to produce pressure on 
the esophagus. The films did not show either a 
full pulmonary artery segment or significant 
engorgement of the pulmonary vessels, and I 
would conclude, therefore, that the limited 
evidence we have at hand does not favor left 
auricular enlargement. 

Dr. ALEXANDER: Does the contour of the 
heart otherwise suggest rheumatic heart disease 
with mitral stenosis? 

Dr. Witson: No. The dominant left ventricu- 
lar enlargement was compatible with aortic 
insufficiency as described clinically. 

Dr. Woop: What about the aortic shadow? 

Dr. Wirson: It was not impressive for a man 
fifty-three years of age, either in the ascending or 
in the transverse portions. 

Dr. ADOLPH SuRTSHIN: Was this patient ever 
subjected to cardiac fluoroscopy? 

Dr. FuLLER: No, he was not. 

Dr. SurtTsHIN: It is my impression that even 
when the left ventricle is markedly hypertrophied, 
fluoroscopy with barium swallow may reveal en- 
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largement of superior portion of the left auricle 
and thus substantiate the diagnosis of mitral 
stenosis. 

Dr. ALEXANDER: When I went over the 
protocol I thought it very likely that the patient 
had mitral stenosis but the foregoing discussion 
has raised some real doubts in my mind. 

Dr. MELvin L. Gotpman: A so-called Austin- 
Flint murmur, arising secondary to aortic 
insufficiency, could explain the presence of a 
mitral diastolic murmur. 

Dr. ALEXANDER: That is a very good point, 
Dr. Goldman. Is it possible to differentiate 
between an Austin-Flint murmur and the mur- 
mur of organic mitral stenosis? 

Dr. M. L. Gotpman: I don’t believe so, Dr. 
Alexander. The two may be indistinguishable, 
and a thrill may be felt in association with either 
one. 

Dr. ALEXANDER: The patient also had a loud 
apical systolic murmur. Is it the consensus that 
this murmur was due to actual deformity of the 
valve or was it relative to the marked cardiac 
enlargement? 

Dr. M. L. Goitpman: There again, Dr. 
Alexander, it is difficult to be certain; either 
explanation is tenable. 

Dr. ALEXANDER: Dr. Schroeder, do you have 
any comments to make on the general problem? . 

Dr. ScHROEDER: To me, one of the striking 
features of this case is the fact that the patient 
presumably had mostly right-sided cardiac 
failure. We are told, for example, that over the 
period during and shortly after his hospitaliza- 
tion elsewhere one year ago he lost 48 pounds. 
During this period he received diuretics regularly 
and presumably had a good response. At that 
time, as when he was admitted here, he was 
able to lie flat in bed. These observations con- 
stitute a paradox when one recalls that the only 
well defined cardiac lesion seems to have been 
one which would have predisposed to left-sided 
failure. The only explanation I can offer for this 
rather bizarre set of circumstances is that the 
patient had an auricular septal defect with a 
left to right shunt and consequent right heart 
failure. 

Dr. ALEXANDER: We are handicapped by the 
lack of an accurate history. For example, even 
though the patient allegedly lost 48 pounds at the 
time of his hospitalization elsewhere he specifi- 
cally denied ever having had edema, and when 
he was admitted to the Barnes Hospital he had 
only minimal edema. 
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Dr. ALBERT B. EtsENsTEIN: When I went over 
the protocol my reasoning was similar to Dr. 
Schroeder’s but I finally arrived at a different 
conclusion, namely, that the patient may have 
had tricuspid stenosis as well as the other 
valvular lesions which have been postulated. 
If he really lost 48 pounds, I think that he must 
have had edema despite his denial to the 
contrary. 

Dr. ALEXANDER: How common is tricuspid 
stenosis? 

Dr. EtsENSTEIN: is distinctly uncommon. 

Dr. ALEXANDER: Although statistically un- 
likely, your suggestion is an interesting one. 
Dr. Schroeder, let us return to the possibility of 
an atrial septal defect. If there had been a left to 
right shunt for a prolonged period, would you 
not have expected a widened pulmonary conus 
on the x-ray? 

Dr. SCHROEDER: Yes. 

Dr. Witson: There was no enlargement in the 
outflow tract of the right ventricle. 

Dr. M. L. Gotpman: Dr. Alexander, is it 
possible to clarify what seem to be conflicting 
statements in the protocol? The peripheral pulse 
was described as flat—presumably plateau—and 
yet there were apparently marked capillary 
pulsations of the nailbeds and pistol shot sounds 
over the femoral arteries. I find it difficult to 
understand how there could be a plateau pulse, 
which one would expect in aortic stenosis, and 
at the same time the peripheral signs of aortic 
insufficiency. 

Dr. Woop: In my experience one or the 
other predominates. I agree with Dr. A. Gold- 
man that these signs are extremely difficult to 
interpret. 

Dr. FRANK TROBAUGH: The radial pulse was 
not bounding in character but there was no 
question about the presence of the capillary 
pulse and pistol shot sounds. 

Dr. M. L. Gotpman: The more I think about 
these findings the more I am inclined to the view 
that the patient had aortic insufficiency and only 
relative mitral stenosis; that is, that the mitral 
murmur was of the Austin-Flint type. 

Dr. Woop: Dr. Alexander, I am still bothered 
by the fact that the patient was able to lie flat in 
bed. As Dr. Schroeder pointed out, if he had 
aortic stenosis and aortic insufficiency the signs 
of left-sided heart failure should have pre- 
dominated. Is it possible that the patient had 
Bernheim’s syndrome which has been described 
in hypertension? It is said to arise as a result of 
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hypertrophy of and encroachment by the septum 
on the cavity of the right ventricle, a sequence 
giving rise to the signs of right-sided failure when 
those of left-sided failure are expected. 

Dr. ALEXANDER: That is a very interesting 
idea, Dr. Wood. Let us now turn to the problem 
of the pulmonary complication which was char- 
acterized by cough and hemoptysis. Dr. Gold- 
man, would you comment on it? 

Dr. ALFRED GOLDMAN: It seems to me that a 
pulmonary infarct was far and away the most 
likely cause of the pulmonary symptoms. 

Dr. ALEXANDER: Those taking care of the 
patient were struck by this possibility. Where do 
you think the embolus came from? The legs 
were examined carefully, but no evidence of 
thrombophlebitis was found. 

Dr. A. GoLtpMaNn: The patient could have 
had phlebothrombosis without much in the way 
of leg signs. Otherwise, one would have to assume 
that a mural thrombus on the right side of the 
heart was the cause. The patient developed 
auricular fibrillation terminally and the onset of 
that arrythmia could well have resulted in 
dislodgement of a mural thrombus. 

Dr. ALEXANDER: As described in the record 
the patient’s death was sudden; and although his 
condition was precarious, the rapid exodus came 
as somewhat of a surprise. Certainly patients 
with aortic stenosis may die suddenly. Are there 
any other suggestions? 

Dr. Woop: Since the patient developed left 
bundle branch block and auricular fibrillation 
on the last day of life, he may well have had 
another arrythmia which caused his death. 

Dr. ALEXANDER: In summary, the nature of 
the cardiac lesion in this case remains difficult 
to describe. It is generally agreed that the pa- 
tient had aortic insufficiency, probably without 
mitral stenosis. Other suggestions include rup- 
ture of an aneurysm of the sinus of Valsalva and 
Bernheim’s syndrome. A pulmonary embo- 
lism probably explained the late pulmonary 
complications. 

Clinical Diagnoses: Aortic insufficiency due to ? 
rheumatic heart disease or rupture ofan aneurysm 
of the sinus of Valsalva. 


PATHOLOGIC DISCUSSION 


Dr. RicHarp L. Swarm: At autopsy the most 
significant lesions were in the thoracic viscera. 
The serous cavities contained no fluid. The heart 
was markedly enlarged to a weight of 750 gm. 
with the enlargement predominantly in the left 
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Fic. 1. Normal mitral valve and a small scar in the lateral wall of the left ventricle with hypertrophy and dilatation 


of the heart. 


Fic. 2. The aortic valve showing unequal cusps, fusion of the commissures and an incomplete raphe between the 
left and right cusps. The cusps are thickened and calcified and the aortic sinus aneurysm is opened beneath the 


incomplete raphe between the left and right sinuses. 


ventricle. There was only a slight degree of 
arteriosclerosis in the coronary arteries. Figure 1 
illustrates the normal mitral valve and a small 
scar in the lateral wall of the left ventricle. The 
valves of the right side of the heart were normal. 
Figure 2 shows the opened aortic valve. The 
commissures were fused and the-=cusps were 
thickened by fibrous tissue and large masses of 
calcium so that the orifice was stenotic and had a 
circumference of only 35 mm. whereas the 
circumference of the valve ring was about 80 
mm. There was variation in the sizes of the valve 
cusps: the distance between the commissures of 
the non-coronary cusp was 35 mm. and between 
the other commissures was 25 mm. for the right 
cusp and 20 mm. for the left. The commissure 
between the left and right cusps was small, thin 
and retracted and that between the right and 
posterior was fused and thickened. An opening 
extended from the bottom of the sinus of Val- 
salva behind the right coronary cusp into a 
saccular space behind and beneath the adjacent 
incomplete commissure and left sinus of Valsalva. 
This aneurysm of the sinus of Valsalva was empty 
and lined by rough grey fibrous tissue. Another 
opening was present from the floor of the 
aneurysm through the fused left and right cusps 
beneath the incomplete raphe and into the left 
ventricle. —The aneurysm extended into the 
muscle of the pulmonary conus but there was no 
communication into the right ventricle or 
atrium. The lungs showed a small amount of 
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fibrinous pleurisy over the lower lobes. A large 
area of infarction was present in the lower lobe 
of the right lung and there were smaller infarcts 
in the upper lobe of that lung and in the lower 
lobe of the left lung. Thrombi occluded branches 
of the pulmonary arteries in all lobes, particu- 
larly in association with the infarcts. The paren- 
chyma of the lungs was firm, darkly congested 
and very moist with the total weight of the 
lungs being 1,800 gm. The remainder of the 
examination was not remarkable except for 
congestion of the liver and spleen. The veins 
of the lower extremities were examined and 
no thrombi were seen in the larger vessels, but 
many smaller vessels in the muscles of the calf 
were filled with recent and organized thrombi. 
Dr. Davin E. Smiru: The gross features of this 
heart may be summarized as inequality, thicken- 
ing and calcification of the aortic cusps with 
fusion of the commissures, and partial oblitera- 
tion of those between the left and right coronary 
cusps and the right coronary and _ posterior 
cusps. These features suggest a congenital 
abnormality of the aortic valve with the usual 
secondary changes. In the left sinus of Valsalva 
and extending under the right there was an 
aortic sinus aneurysm. This aneurysm lay above 
the septum on the right side of the aorta and 
pressed on the pulmonary artery. A rupture 
about 4 mm. in diameter provided a communica- 
tion by means of which blood flowed around the 
normal line of closure of the valve between the 
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Clinico-pathologic Conference 


Fic. 3. A longitudinal section through the aneurysm of the sinus of Valsalva with the root of the aorta to the 


right. Dark-staining elastic tissue is present in the aorta but not in the wall of the aneurysm. 


Fic. 4. Fibrous tissue forming the wall of the aneurysm with no evidence of acute or chronic inflammation. 


Fic. 5. A section through the cusp near the rupture into the left ventricle showing diffuse fibrosis and a small 


amount of fibrin on one surface. 


Fic. 6. A section of the lung at the edge of an infarct showing a thrombus in a large pulmonary artery. The 
segment to the right of the figure shows the diffuse chronic passive congestion and edema present throughout 


the lungs. 


left ventricle and aorta. The deformity and 
rigidity of the aortic valve undoubtedly was 
indicative of stenosis and insufficiency which 
anteceded the rupture of the aneurysm. 

Aortic sinus aneurysms are thought to be of 
two derivations, congenital and acquired. Those 
that have been called congenital are said to be 
always associated with either the right coronary 
cusp or the non-coronary cusp.’ That is because 
they are alleged to be defects of the bulbar 
septum which divides the embryonic truncus 
arteriosus and lies in relation to two of the 
resulting cusps of the aortic and pulmonary 
valves but cannot be adjacent to the third cusp. 
This bulbar septum is derived from three com- 
ponents: a high component, the aortopulmonary, 
a middle component that is called the distal 


1 Jones, A. M. and Lanctey, F. A. Aortic sinus 
aneurysm. Brit. Heart J., 11: 325-341, 1949. 


bulbar, and a lower or proximal bulbar com- 
ponent that is an extension of the interventricu- 
lar septum. These components arise as opposing 
longitudinal ridges that meet in the midline. If 
there is a defect in the union of the high septa, 
the rare aortopulmonary arterial fistula results. 
A deficiency in the lower septa results in the 
rather common defect high in the membranous 
interventricular septum. Fusion defects in the 
middle region are postulated to be responsible for 
the congenital type of aortic sinus aneurysm. 
Jones and Langley collected a total of forty- 
seven cases from the literature in which they 
thought a decision could be made between con- 
genital and acquired origins of aortic sinus 
aneurysms. They classified twenty-five as con- 
genital, twenty of which were in association with 
the right coronary cusp, five with the non- 
coronary cusp and none with the left coronary 
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cusp. Associated lesions in these hearts with 
congenital aneurysms included twenty-three 
cases of some form of congenital anomaly of the 
heart: unequal valvular cusps, bicuspid aortic 
valves, etc., and various acquired lesions, of 
which six were bacterial endocarditis. In the 
present case the presumably congenital de- 
formity and inequality of the cusps of the aortic 
valve seems to be in harmony with these findings. 
In the twenty-two cases of acquired aneurysms 
the distribution included all three cusps. Seven- 
teen of twenty-two cases were associated with 
syphilis and four with bacterial endocarditis. 
There was one in which there was a dissection of 
the wall of the aorta back of the aortic sinus by 
hemorrhage, and in another the etiology was 
ascribed to arteriosclerosis. A bicuspid aortic 
valve occurred in only two of these twenty-two 
cases classified as acquired. 

The microscopic preparations in the present 
case show no features that cannot be interpreted 
as compatible with a congenital origin of this 
aneurysm. Figure 3 shows a longitudinal section 
through the aneurysm. The fragment to the 
right is the root of the aorta with a portion of 
the fused commissure projecting upward. The 
opening from the lumen of the aorta above 
into the semicircular cavity of the aneurysm is 
the gross perforation in the root of the left cusp. 
It can be seen in this section that the elastic 
tissue, which is stained very darkly, ends at the 
bottom of the ‘aorta and does not extend into the 
wall of the aneurysm. The wall of the aneurysm 
is a thick layer of fibrous tissue and there is 
fibrosis extending to the left into the myo- 
cardium. A higher magnification of the wall of 
the aneurysm in Figure 4 shows that it is essen- 
tially bland fibrous tissue. There is no clear 
evidence of a recent inflammatory process or 
a recognizable old inflammatory process. Fig- 
ure 5 is from the edge of the perforation of the 
cusp overlying the aortic sinus aneurysm. There 
is a little fibrin deposited on one side of what is 
essentially a bland fibrous leaflet. ‘There is some 
cellular reaction in the stroma of this valve, but it 
seems to be of a non-specific nature and there is 
no evidence of active or healed bacterial 
endocarditis. 

The last illustration (Fig. 6) is from the lung. 
There is a thrombus in a large pulmonary 
artery, an area of hemorrhage and necrosis of 
the alveolar walls typical of an infarct to the 
left, and to the right widened alveolar capillaries 
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and edema in the alveolar spaces of a chronic 
passive congestion. The lungs weighed 1,800 gm.; 
and although the patient was able to lie flat in 
bed during his hospital stay, a severe degree of 
chronic passive congestion of the lungs at the 
time of death is clearly evident. There are even 
collections of hemosiderin-filled macrophages. 

In summary, the principal findings center 
about what was obviously a deformed aortic 
valve. It is interpreted as having been of basically 
congenital origin because of the inequality of the 
cusps and the obvious incomplete raphes. There 
was an aortic sinus aneurysm which lay under 
the commissure between the left and right cusp. 
Since the aneurysm was largely beneath the left 
sinus and in a position in which Jones and 
Langley considered was never the location of a 
congenital aneurysm, we are forced to ask our- 
selves whether there is any evidence of an etiology 
other than congenital deformity in this case. 
The best answer after consideration of all the 
facts of the clinical history and the histologic 
preparations is that there is no positive evidence 
this was an acquired lesion. The fact that the 
aneurysm underrode the commissure and the 
right sinus as well as the left can be interpreted 
as indicating its origin in the right sinus with 
extension and dissection anteriorly until its 
major portion lay under the left aortic sinus. 
From that position there was apparently a 
rupture through the left valvular cusp and 
creation of an aorto-left ventricular fistula. This 
fistula was of chronic duration as it was seen at 
the time of death. Additional findings relative to 
the clinical course consisted of severe chronic 
passive congestion of the lungs, liver and other 
viscera, thrombi in veins in the legs, embolic 
thrombi in the pulmonary arteries and infarcts 
in the lungs. 

Pathologic Diagnoses: Aneurysm of the sinus of 
Valsalva in the left and right anterior position; 
perforation of the base of the aortic valve cusp 
beneath an incomplete raphe between the left 
and right cusps; chronic passive congestion and 
edema of the lungs; recent thrombi in secondary 
and tertiary branches of the pulmonary arteries; 
recent infarcts in the lower lobe of the left lung 
and in the upper and lower lobe of the right 
lung. 


Acknowledgment: Illustrations were made by the 
Department of Illustrations, Washington Uni- 
versity School of Medicine. 
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DIETOTHERAPY OF ACUTE InFEcTIOUS HEPATITIS. 
Thomas C. Chalmers. Dept. Hepatic and Meta- 
bolic Diseases, Army Medical Service Graduate 
Medical School, Walter Reed Army Medical 
Center, Washington, D. C. 


There are conflicting reports in the literature 
concerning the efficacy of high protein diets and 
forced feeding in the treatment of acute infectious 
hepatitis. At the United States Army Hospital in 
Kyoto, Japan, the problem was reinvestigated 
during 1951-1952 under the auspices of the 
Commission on Liver Disease of the Armed 
Forces Epidemiological Board. Patients were 
assigned to the treatment groups at random and 
were followed by carefully standardized clinical 
and laboratory observations. Criteria for treat- 
ment effect were the duration from admission 
until the total serum bilirubin and bromsulfalein 
retention were normal, the incidence of con- 
valescent relapses and the occurrence of disabil- 
ity found in a follow-up study. 

In the first of two studies 130 patients were 
required to eat a diet containing a minimum of 
3,000 calories, 150 gm. of protein and 150 or 
more gm. of fat, supplemented with choline and 
vitamins. An equal number were placed on the 
regular hospital diet eaten ad lib. The former 
group had an acute illness 22 per cent, or six 
days shorter in duration (P < .001). The 
incidence of asymptomatic bromsulfalein re- 
lapses during convalescence, and of apparently 
benign residual abnormalities at follow-up from 
three to eighteen months after discharge was the 
same for each group. 

In the second study forty-eight patients were 
assigned to each of the following strictly en- 
forced dietary regimens: (1) 4,000 calories, 19 
per cent protein calories; (2) 4,000 calories, 11 
per cent protein calories; (3) 3,000 calories, 19 
per cent protein calories; (4) 3,000 calories, 11 per 
cent protein calories. Half of each group received 
supplements of choline and vitamins. The pa- 
tients fed a high protein diet (19 per cent protein 
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calories) had a mean duration of acute illness 
14 per cent shorter than the duration of those fed 
a “normal’’ protein diet (P < .05). There were 
no differences between the two calorie and sup- 
plement groups. The incidence of early relapses 
was the same in all groups. In the follow-up study 
it was found that the patients who received the 
4,000 calorie, 190 gm. protein diet had signifi- 
cantly more residual abnormalities than the 
other three groups. 

The study thus suggests that patients with 
acute infectious hepatitis should be urged to eat a 
diet containing approximately 3,000 calories, 
150 gm. each of protein and fat. Intakes above 
this level should be ad lib. The recommendation 
that all patients should be forced to this level 
should be tempered by three items of interest: 
(1) The potential saving in time, although 
highly significant statistically, is small from the 
standpoint of the individual patient; (2) in a 
recent study by Leone et al. patients with 
homologous serum jaundice forced to eat a diet 
high in protein and low in fat did not do as well 
as those fed an ad lib diet; (3) recent studies in 
patients with severe cirrhosis have indicated 
that a high protein diet may precipitate the 
syndrome of impending hepatic coma (Phillips 
et al.). 


ETIOLOGY AND EPIDEMIOLOGY OF VIRAL HEPA- 
TiTis. W. Paul Havens, Jr. Jefferson Medical 
College, Philadelphia, Pa. 


The terms infectious hepatitis and serum hepatitis 
will be used in this presentation to refer, respec- 
tively, to the naturally occurring epidemic disease and 
to the artificially transmitted disease. Virus A is used 
to designate the causative agent of the former, 
and virus B to designate the latter. Although the 
clinical course of both infections is indistinguish- 
able after onset, there is sufficient evidence to 
suggest that these diseases are caused either by 
different viruses or different strains of one virus. 
On clinical grounds the main difference is in 
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the type of onset which is insidious with the 
temperature rarely exceeding 38°c. in serum 
hepatitis in contrast to the more abrupt onset 
with higher fever in the epidemic disease. 
Epidemiologically, the difference in incubation 
period is of importance, with a shorter time 
(20 to 40 days) in infectious hepatitis and a 
longer period (60 to 160 days) in serum hepatitis. 

Since no satisfactory experimental animal is 
known to be susceptible to virus A or B, our 
knowledge of these agents is dependent on the 
results of experiments in volunteers. Because of 
the natural limitations of this method, negative 
results cannot be regarded as of statistical 
significance. The size of either virus is not com- 
pletely known. Both agents pass a Seitz EK filter, 
and virus B has been found to pass through a 
membrane with pore size 52 mu. Virus A is 
found in the blood, duodenal contents and feces 
of patients in the acute phase of disease and may 
be transmitted experimentally by the oral and 
parenteral routes. Virus B is found in the blood 
during the long incubation period and in the 
acute phase of disease and may be transmitted 
experimentally by parenteral inoculation. It has 
not been found in the feces. The duration of the 
carrier state is not known but virus A has been 
found in the feces of children as long as sixteen 
months after onset, and virus B has been found 
in the blood of one person over a period of five 
years. Homologous immunity exists in infections 
caused by virus A and is suggested, although not 
absolute, in the disease caused by virus B. 
Heterologous immunity between the two does 
not exist. Normal human gamma globulin 
administered intramuscularly prevents infec- 
tious hepatitis and apparently does not protect 
against serum hepatitis. 

Both virus A and virus B are highly resistant 
to various physical and chemical agents. How- 
ever, because of technical difficulties and the 
necessity of using volunteers to determine in- 
fectivity, knowledge of the exact amounts of 
various agents required to kill hepatitis virus is 
limited. Virus A (in serum and feces) survives 
heating to 56°c. for thirty minutes and remains 
active in materials (serum or feces) frozen one to 
one and one-half years at —10° to —20°%c. 
It may withstand chlorination in water (1 part 
chlorine residual per million) for thirty minutes, 
although this amount of chlorine was effective 
in an experiment when organic material in the 
water had undergone previous coagulation and 
settling. Virus B (in serum or albumin) survives 
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heating to 60°c. for as long as four hours. It 
remains active at a temperature of —10° to 
—20°c. for four and one-half years, in a desic- 
cated state at room temperature for at least a 
year, in serum containing merthiolate in a 
concentration of 1:2,000, in a mixture of equal 
parts of phenol and ether in a 0.5 per cent con- 
centration, in a 0.2 per cent concentration of 
tricresol, in blood containing nitrogen mustard 
(.500 mg./L.) and in plasma containing sulfa 
mustard (0.005 M final concentration) or beta- 
propiolactone (4 gm./L.). It is inactivated in 
human albumin by heating at 60°c. for ten 
hours. Recent clinical studies of recipients of 
plasma which had been stored in the fluid state 
at room temperature for three to six months have 
indicated that the incidence of serum hepatitis 
was so low as to suggest that inactivation of virus 
might have occurred. Experimental data ob- 
tained from volunteers, however. indicate that 
virus B may survive storage at room temperature 
in plasma for three to six months although the 
incubation period is prolonged, suggesting the 
possibility of some alteration of virus. 

Earlier experimental studies suggested that 
virus B was destroyed in plasma by ultraviolet 
irradiation but subsequent investigations have 
indicated that experimentally this is not always 
true and inultiple cases of hepatitis have been 
reported to follow the injection of a single pool of 
irradiated plasma. It is not determined whether 
such occurrences represent intermittent break- 
downs in the irradiation apparatus, alterations 
in strain or amount of virus, or the condition 
of the plasma which may determine the absorp- 
tion of radiation. It may be said at the present 
time that the intensity and conditions of ultra- 
violet irradiation necessary to sterilize plasma of 
hepatitis virus are not known. However, it 
seems that the incubation period of disease 
produced by irradiated plasma is longer, sug- 
gesting that some alteration has taken place 
under certain circumstances. 

Complete knowledge of the natural mode of 
spread of virus A or B is not available. The 
presence of virus A in the feces, the widespread 
occurrence of fecal organisms in normal environ- 
ments and the epidemiologic pattern of disease 
suggest that the fecal-oral route is the important 
manner of spread and direct contact is the way 
of transmission. The only known way of spread 
of virus B is by the parenteral route. The fact that 
virus may | « ia the blood for a long period, the 
frequency of injections and the use of products of 
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blood which are potentially infectious, and the 
evidence that virus B may be transmitted trans- 
placentally from mother to child suggest that, 
at present, this virus could survive in humans 
under these conditions, if necessary, without any 
other means of transfer. 


HisTOPATHOLOGIC ASPECTS OF VIRAL HEPATITIS. 
Hans F. Smetana. Armed Forces Inst. of Pathology, 
Washington, D. C. 


Viral hepatitis has a greater representation 
than any other disease in the Registry of Hepatic 
Pathology, Armed Forces Institute of Pathology. 
Of a total number of 4,384 cases of needle 
biopsy registered as of October 28, 1953, 865 
are instances of infectious hepatitis in comparison 
to 473 cases of portal cirrhosis. 

On the average, the non-fatal type of viral hep- 
atitis lasts from three to six weeks but there are 
cases which have been followed for four years 
and still exhibit activity. Experience has shown 
that needle biopsy of the liver is the most reliable 
single laboratory test for the diagnosis of viral 
hepatitis. The microscopic appearance of the 
liver tissue is quite characteristic: degeneration 
and necrosis of individual liver cells in all parts 
of the lobules are accompanied by intralobular 
and periportal infiltrates composed chiefly of 
monocytes; in addition, eosinophils are usually 
present in the portal canals. The degenerative 
changes consist of swelling with vacuolation of 
acidophilic hyalinization of liver cells. Necrosis 
and degeneration appear side by side with 
amitotic and mitotic regeneration of liver cells. 
Lipochrome pigment is present in Kupffer cells 
as the result of phagocytosis of this pigment after 
necrosis of liver cells. These changes produce a 
mottled appearance of the lobule which is 
highly characteristic of the acute phase of viral 
hepatitis. In later stages focalization of areas of 
necrosis occurs and the inflammatory infiltrates 
within the lobules and in the portal canals 
gradually subside. The lipochrome pigment 
persists in Kupffer cells for several months and 
irregularities in the size of liver cells with 
presence of two or more nuclei are seen for some 
time. 

A smoldering process, clinically termed 
chronic hepatitis, persists in a number of cases. 
Pathologically, the picture varies from the 
presence of rare focal necroses to diffuse lobular 
changes resembling those seen in the earlier 
phases of hepatitis. It is thought that this condi- 
tion of persistent hepatitis is due to the con- 
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tinuing presence of the infectious agent in the 
liver. Although a precarious equilibrium be- 
tween virus and hepatic cells may be achieved, it 
apparently can easily be disturbed by dietary or 
toxic factors which cause a flare-up with re- 
newed clinical and pathologic manifestation of 
hepatitis. 

Post-necrotic collapse of liver parenchyma is 
considered to be the effect of necrosis of groups of 
liver cells with preservation of the reticulum. 
This can, in some instances, lead to post- 
necrotic scarring if incomplete regeneration of 
the necrotic liver cells takes place, and col- 
lagenous fibrous tissue is formed to replace the 
reticulum. The origin of the coarse lobular 
cirrhosis is not clearly understood for no samples 
of serial biopsies showing the development 
of this condition have, as yet, been received in 
the Registry of Hepatic Pathology. It is thought, 
however, that regeneration of liver tissue, after a 
single severe injury of the parenchyma, could 
produce this picture in the course of time. The 
nodules are believed to represent regenerated 
liver tissue developing a normal architecture and 
bordering on compressed stroma of the original 
parenchyma which has been destroyed. 

The most severe degree of hepatitis leads to a 
complete or an almost total destruction of liver 
cells which is incompatible with life. Death may 
occur after only a few days or may be delayed, 
depending on the amount of liver tissue spared 
and on the speed of regeneration of liver cells. 

Some of the conditions which histologically 
could be confused with viral hepatitis are as 
follows: infectious mononucleosis, toxic hepatitis, 
early portal cirrhosis with Mallory bodies and 
focal necrosis due to pathogenic organisms. Even 
if some histopathologic features of these condi- 
tions are similar to those seen in epidemic 
hepatitis, evaluation of the over-all picture will 
easily lead to the correct diagnosis. 


D1acnosis OF ESOPHAGEAL VARICES AND SIGNIFI- 
CANCE OF ACCOMPANYING PuHysICAL FINDINGS. 
Irving B. Brick and Eddy D. Palmer. Georgetown 
Univ. Hospital and Walter Reed Army Medical 
Center, Washington, D. C. 


Routine esophagoscopy using a semi-flexible 
instrument with fourfold magnification in 150 
cases of cirrhosis, all with biopsy diagnosis, 
was reported. No side effects from esophagoscopy, 
which was done as an outpatient procedure in 
the same manner as gastroscopy and using 
topical anesthesia of the mouth, were noted in 
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this series and in a much larger additional group 
of patients. Esophageal varices were found in 
ninety-five cases or 63.3 per cent of the whole 
group. Among fifty-nine patients with a history 
of gastrointestinal hemorrhage, varices were 
found in forty-seven cases, or 79.6 per cent. More 
surprising was the finding of forty-eight cases of 
esophageal varices in ninety-one of the patients, 
or 52.7 per cent, who had no history of hemor- 
rhage. In the same patients x-ray diagnosis 
revealed only nineteen cases of the ninety-five 
diagnosed esophagoscopically. In this. study, 
x-ray diagnosis of esophageal varices was quite 
unreliable in comparison to endoscopy. 

Comparison was also made with physical 
findings in the groups with and without esopha- 
geal varices. Hepatomegaly, splenomegaly and 
ascites were found in a comparable percentage of 
cases in both groups. Spider angiomas were 
found significantly more frequently in the group 
with varices, being present in 59.0 per cent of 
these cases as contrasted to 30 per cent of cir- 
rhosis cases without esophageal varices. The 
finding of spider angiomas should suggest not 
only the presence of cirrhosis but also lead to a 
search for esophageal varices. 


EXPERIENCES WITH THE TEST FOR SERUM Muco- 
PROTEIN IN ONE HUNDRED PATIENTS WITH 
HEPATOBILIARY DisEAsE. Emanuel E. Mandel, 
Thomas L. Gorsuch and Florence L. Jones. Com- 
municable Disease Center, Public Health Serv- 
ice, U. S. Dept. of Health, Education and 
Welfare; Depts. of Medicine and Pathology, 
Emory Univ. School of Medicine, and Grady 
Memorial Hospital, Atlanta, Ga. 


Serum mucoprotein (M) was measured as mg. 
biuret peptide per 100 ml. following differential 
precipitation with perchloric and phosphotung- 
stic acids. In seventy healthy individuals and 
hospital controls 90 per cent of values ranged 
from 40 to 90 mg. for males and 35 to 72 for 
females. Of thirty patients with viral hepatitis, M 
was subnormal in twenty-four, normal in four 
patients having low-grade jaundice and elevated 
in two cases complicated by pneumonia and 
mastitis, respectively. Normal or high levels were 
found in leptospiral (two cases) and amoebic 
(one) hepatitis. In a group of twenty-seven cases 
of cirrhosis sixteen had extrahepatic complica- 
tions and normal or elevated M; seven (two 
posthepatitic) had subnormal and the rest, 
normal values. One cardiac cirrhosis was 
associated with a subnormal, hemochromatosis 
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with an elevated M, and six cases of hemolytic 
jaundice with either normal or elevated M. 
None of thirty-two patients with biliary obstruc- 
tion had subnormal levels but more than one- 
half, including both benign and malignant le- 
sions, showed distinct elevations. A subnormal 
M appears to be indicative of hepatocellular 
disease, being more reliable than positive 
cephalin flocculation or thymol turbidity reac- 
tions. The diagnostic contribution of normal or 
elevated levels depends upon more judicious 
scrutiny. 


POLYVINYL PYRROLIDONE DEPOSITS IN THE LIVER. 
Herbert Braunstein, E. A. Gall, Leon Schiff, Gordon 
M. Mindrum, David G. Freiman, William A. 
Altemeter and Jerome Giuseffi, Jr. Depts. of Internal 
Medicine and Pathology, Cincinnati General 
Hospital, Cincinnati, Ohio. 

Polyvinyl pyrrolidone is a high molecular 
weight polymer of N-vinyl pyrrolidone which 
was used extensively as a plasma expander 
in Germany during World War wu and is cur- 
rently being evaluated for similar use in this 
country. Although clinical studies have sug- 
gested that the compound is innocuous, there 
has been disagreement whether acute pathologic 
changes are produced by its administration, and 
there are relatively few reports concerning possi- 
ble long-range pathologic effects. In this study 
twenty-two patients confined to a chronic 


» disease hospital were utilized. None suffered 


from hepatic, hemopoietic or febrile disorders. 
Three weeks following a control needle liver 
biopsy exhibiting no or inconsequential patho- 
logic changes, 1,000 cc. of 3.5 or 4.5 per cent 
polyvinyl pyrrolidone were administered in- 
travenously. Subsequently, needle biopsy speci- 
mens were secured at intervals ranging from 
six weeks to thirteen months after infusion. 
The number of follow-up biopsies varied from - 
one to four per patient, and one patient was 
autopsied following death from an infection 
unrelated to this study. 

Despite the failure of clinical and laboratory 
studies to demonstrate striking aberrations from 
normal, significant lesions were observed in the 
liver sections. In the early follow-up biopsy 
specimens, no recognizable changes from the 
controls could be detected. At periods of three 
to thirteen months following infusion, deposits 
of smudgy, basophilic material were detected in 
increasing frequency and quantity. These dis- 
tended Kupffer cells filled sinusoids and 
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occasionally were present in portal areas. Usu- 
ally little reaction appeared although in some a 
minor lymphocytic and histiocytic infiltrate was 
present in relation to the deposited substance. 
Occasionally, early fibroblastic activity, with- 
out evidence of permanent fibrosis, was detecta- 
ble about larger deposits. In the autopsied case 
there were similar hepatic findings and smaller 
deposits in the spleen and bone marrow. The 
material in sections exhibited an affinity for 
Congo red dye and iodine, but was otherwise 
histochemically inert. 

The findings suggest that the deposited ma- 
terial is related to polyvinyl pyrrolidone. The 
latency of its accumulation suggests that it may 
represent that part of the polymer which is 
retained in the body following excretion of the 
portion of lower molecular weight. Further 
studies are in process in order to evaluate the 
possibility of long-range noxious sequelae. 


Curonic [IDIOPATHIC JAUNDICE WITH UNIDENTI- 
FIED PIGMENT IN LIvER CELLS: A NEw CLINICO- 
PATHOLOGIC ENTITY WITH A REPORT OF TWELVE 
Cases. I. N. Dubin and Frank B. Johnson. Armed 
Forces Inst. of Pathology, Washington, D. C. 


The disease manifests itself as a form of 
chronic jaundice in young people. The com- 
monest symptoms are abdominal pain and 
fatigue; jaundice, dark urine and slight enlarge- 
ment of the liver are the only signs present. The 
jaundice fluctuates in intensity and is aggravated 
by intercurrent diseases. The prognosis is 
excellent. 

Both the direct and total serum bilirubin 
levels are elevated. The jaundice is neither 
hemolytic, obstructive nor inflammatory in 
origin. Except for the presence of an unidentified 
pigment in parenchymal cells, the liver is 
histologically normal on biopsy studies. The 
etiology of the disease is unknown; it probably 
consists of an inborn deficiency of the liver in 
excreting such substances as (1) bilirubin, 
(2) the pigment which accumulates in liver cells, 
(3) bromsulphthalein and (4) dyes used, in 
cholecystography. 

Clinically, the disease resembles Gilbert’s 
disease but there are important differences 
between these disorders which led us to believe 
it is a separate disease process. It differs from 
Gilbert’s disease in the following respects: (1) 
dark urine, present in our cases, is absent in 
Gilbert’s disease, (2) the serum bilirubin always 
gives an elevated direct Van den Bergh reaction, 


in contrast to Gilbert’s disease in which the 
reaction is indirect, (3) liver function tests, such 
as bromsulphthalein excretion, cephalin floc- 
culation and thymol turbidity often give abnor- 
mal results in our cases, (4) in our cases the 
gallbladder cannot be visualized on chole- 
cystography while in Géilbert’s disease this 
procedure always gives normal results and (5) 
in our cases the liver is grossly and histologically 
discolored by the presence of a brown pigment 
in parenchymal cells, a finding absent in Gil- 
bert’s disease. 


PRELIMINARY PRESENTATION OF THE POSSIBLE 
UsE oF A PHOSPHATASE-CHOLESTEROL INDEX IN 
THE DIFFERENTIATION OF CHOLANGIOLITIC HEPA- 
TiT1s. Harry Shay. Samuel S. Fels Research Inst., 
Temple Univ. School of Medicine and Temple 
Univ. Hospital, Philadelphia, Pa. 

The differentiation of cholangiolitic hepatitis 
from congenital biliary atresia and from other 
forms of extrahepatic biliary obstruction pre- 
sents a serious problem. An enlarged liver, if 
present at the onset, is helpful in the adult but 
not in the infant. In some cases one or another of 
the flocculation tests may become persistently 
positive early. In many, however, neither of these 
findings appear and in these detailed liver 
function profiles are identical with those ob- 
tained in extrahepatic obstruction. 

In studying the inter-relationships of a large 
number of liver function data collected in the 
past two years, we have found a phosphatase- 
cholesterol relationship that appears promising 
in this difficult diagnostic problem. All data are 
based on the Shinowara-Reinhart-Jones method 
for serum alkaline phosphatase and the index is 
calculated only when the total serum cholesterol 
is above 300 mg. per cent. The figure for the 
phosphatase-cholesterol index is represented by 
the units of phosphatase per hundred mg. of 
cholesterol. This index will be below 7.5 in 
cholangiolitic hepatitis and, incidentally, in the 
inspissated bile syndrome as well, and greater 
than 7.5 in congenital atresia and in extra- 
hepatic biliary obstruction from other causes. 
Certain other details will be published in full. 


CoMPARISON OF THE LIVERS OF Man, DoG AND 
Rat. Leon Gershbein, Hans Elias and Hans Popper. 
Dept. of Anatomy, Chicago Medical School and 
Hektoen Inst. for Medical Research, Chicago, 
Ill. 


Stimulated by the observations of Hartroft as 
to the “non-portal” character of the hepatic 
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territories around middle sized and _ larger 
portal triads (because they receive their portal 
blood from small portal vein branches in other 
portal triads) and his conclusions as to the 
morphogenesis of cirrhosis in choline-deficient 
rats, the vascular distribution in the liver of 
human and rats was compared. In the human 
the territories immediately adjacent to ‘‘conduct- 
ing’’ portal veins are very readily vascularized 
by smaller distributing veins accompanying (in 
the same portal triad) the larger hepatic veins. 
In rats, in contrast, these territories, in con- 
firmations of the studies of Hartroft, receive their 
blood from remote portal vein branches. It 
appears, therefore, that the mechanism of dis- 
section of the lobular pattern by septa in non- 
portal areas in rats does not necessarily apply 
to humans. In the latter other mechanisms have 
to be invoked to explain the dissection of the 
lobules by septa. While in rats the maximal 
presence of fat in non-portal areas seems to be 
the immediate stimulus for cirrhosis formation, 
in the human not the fat itself but other factors 
to which the fatty liver predisposes, such as 
inflammation, necrosis and uneven regeneration, 
may initiate cirrhosis formation. 

All sinusoids in man drain into the central 
veins and none into the sublobular and larger 
branches of the hepatic vein. In contrast, in the 
rats sinusoids empty freely into hepatic veins 
from the central to the largest conducting veins 
at all levels. In addition, in the human a throttle 
mechanism is produced in that relatively thin 
central veins pierce through thick-walled firm 
sublobular and larger hepatic veins, and contrac- 
tion of the larger veins occludes the smaller vein 
which may show a sinus-like dilatation before 
entering. The vascular distribution in the human 
therefore favors stasis in the zone around the 
sublobular vein and because of the created 
bottleneck also around the central vein. This, 
in addition to the previously demonstrated 
throttle mechanism of the hepatic veins, ac- 
counts for the frequent occurrence of central 
stasis and central necrosis in the human. Differ- 
ences in the hepatic vascular distribution be- 
tween human and rat recommend caution in the 
applications of morphogenetic explanations of 
cirrhosis formation from one species to the other. 


EVALUATION OF THE RECTUM-TO-LUNG ETHER 
Time Test IN SHUNT OPERATIONS FOR PORTAL 
HYPERTENSION AND IN LIVER DisEAsEs. Sheldon 
S. Waldstein, Bruce T. Forsyth and Edward J. 
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Johnke, Jr. Dept. of Hepatic and Metabolic 
Diseases, Army Medical Service Graduate 
School and the Medical and General Services, 
Walter Reed Army Hospital, Washington, D. C. 


The “‘rectum-to-lung ether time’? (RLT) was 
determined 161 times in 86 patients with and 
without liver disease and portal hypertension, 
according to the technic of Newman and Cohen. 
Some have suggested that times greater than 
twenty-five seconds may be indicative of portal 
hypertension; others have found normal values 
up to sixty seconds. We found values from four- 
teen to fifty-seven seconds in normals and almost 
no difference between the values obtained in 
normals and in persons with liver disease and 
portal hypertension. There was no difference in 
various types of liver disease. In persons having 
shunt surgery to relieve portal hypertension di- 
rect correlation was not found between values 
of the RLT and pressures within esophageal! 
varices or the portal vein. However, the post- 
anastomotic fall in portal pressure, varix pres- 
sure and RLT tended to be of the same magn'- 
tude. When the RLT test was repeated in 
patients with and without liver disease, poor 
reproducibility was found except in post-shunt 
patients. In these, values were fairly constant for 
extended periods of time unless other evidence 
of failure of the shunt was found. The results 
indicate that the RLT test has little value in 
diagnosing portal hypertension. However, there 
is a uniform decrease in RLT after shunt surgery 
and relatively constant values thereafter unless 
failure of the shunt occurs. The test therefore 
may be useful to follow patency of the shunt 
after portal caval or splenorenal anastomosis. 


NITROGEN BALANCE IN AcuTE Hepatitis. J. C. 
Plough, B. T. Forsyth and V. M. Sborov. Dept. of 
Hepatic and Metabolic Diseases, Army Medical 
Service Graduate School, Walter Reed Army 
Medical Center, Washington, D. C. 


Constant diets containing 65 gm. protein and 
2,000 calories were fed to young adult male pa- 
tients with acute hepatitis starting on the third 
day of jaundice. One patient, previously in a 
normal nutritional state, was in negative nitro- 
gen balance at first but gradually came into 
equilibrium over the three-week study period. 
Two patients who were previously underweight 
were in positive balance throughout, the degree 
being proportional to the amount of weight loss. 
A fourth patient, nutritionally normal, received 
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a diet of 32 gm. protein and 2,000 calories. He 
first lost nitrogen but came into equilibrium 
after ten days and then into positive balance. 
The initial losses of nitrogen by patients 1 and 4 
could be explained by (1) the lag in reaching 
nitrogen equilibrium after changes in intake, or 
(2) the catabolic response to disease or (3) in- 
ability of the diseased liver to conserve nitrogen. 

Comparison of the efficiency of nitrogen con- 
servation after reaching equilibrium (gm. nitro- 
gen retained per gm. nitrogen intake, calculated 
per kg. of body weight) with published balance 
data in patients with liver disease, and with data 
from this laboratory in depleted patients without 
liver disease, show no apparent differences. 

A fifth patient received ACTH while on the 
65 gm. protein diet. Although he showed large 
losses of nitrogen, he recovered quickly and 
satisfactorily from his hepatitis. 

In conclusion, patients with acute hepatitis 
showed changes in over-all nitrogen metabolism 
but these changes did not appear to be manifesta- 
tions of liver disease. 


TETRAZOLIUM REDUCTION AS A TEST FOR 
PARENCHYMAL LIVER CELL DamaceE. Dieter 
Koch-Weser and J. de la Huerga. Hektoen Inst. 
for Medical Research, Chicago, IIl. 


Colorless water-soluble triphenyl-tetrazolium- 
chloride (TTC) is reduced by liver homogenate 
at 37°c. to insoluble red formazan, which 
is extracted with ethyl acetate and measured 
colorimetrically. Without additional substrate 
“endogenous” dehydrogenase activity is meas- 
ured; with the addition of sodium succinate, 
succinic dehydrogenase activity is evaluated. 
Results thus obtained from liver homogenates of 
rats with several types of hepatic damage were 
correlated with the degree of fatty infiltration 


and parenchymal cell damage. Succinic de- 
hydrogenase activity was always about three 
times higher than ‘‘endogenous’’ dehydrogenase 
activity. Increase and decrease under different 
experimental conditions run parallel. The 
amount of liver lipids did not influence the 
dehydrogenase activities, as shown by the normal 
values (2.0 and 5.5 u mols TTC reduction/hour/ 
gm. liver) obtained in early choline deficiency 
with markedly fatty liver and almost no paren- 
chymal damage. In contrast a diet deficient in 
total protein (6 per cent) produced lipid infiltra- 
tion with cell damage and significantly lowered 
TTC reduction (0.8 and 2.2 u mols/hour/gm. of 
liver). Administration of choline did decrease 
the amount of lipids but failed to influence cell 
damage and dehydrogenase activities. The 
homogenates from livers with other severe 
parenchymal lesions produced by chronic 
administration of ethionine, carbon tetrachloride, 
bromobenzene and butter yellow exhibited 
correspondingly decreased TTC reduction. An 
exception was the phase of intensive paren- 
chymal regeneration, without true tumor forma- 
tion, eight to ten weeks after the beginning of 
butter yellow feeding. Here the TTC reduction 
was Clearly increased (3.4 and 8.8 » mols/hour/ 
gm. of liver). Once hepatomas appeared the 
values dropped to subnormal levels (1.1 and 
2.6 » mols/hour/gm. of liver). TTC reduction 
was increased (3.0 and 8.0 » mols/hour/gm. of 
liver) despite parenchymal damage after liga- 
tion of the common duct. This is perhaps caused 
by the marked concomitant cholangiolar prolif- 
eration. It seems that this relatively simple 
procedure, which measures oxidative enzymatic 
activity, is a sensitive test for cell damage and 
possibly cell regeneration. 
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Case Report 


Idiopathic Atrophy of Bones of Feet with 


Typical “‘Neurotrophic’”’ Changes’ 


LEo ELson, M.D. and NORMAN BURNSTEIN, M.D. 
Jackson, Mississippi 


HE following case is reported because of 

| the typical roentgenologic features of so- 

called ‘‘neurotrophic’’ osseous atrophy 

in the absence of any demonstrable associated 

lesion to which an etiologic role can be ascribed. 

In this respect our case appears to have no 

counterpart in the literature, with the possible 

exception of Harnasch’s' unique case which, in 

our opinion, does not belong in the nosologic 
entity under discussion. 


CASE REPORT 


V. P., a thirty-two year old Negro factory 
worker, was admitted to the Veterans Adminis- 
tration Hospital, Jackson, Mississippi, June 13, 
1949, on the fifth day of an acute upper respira- 
tory infection which had caused fever, malaise, a 
non-productive cough and substernal tightness. 
The principal focus of interest was centered not 
upon these respiratory complaints which sub- 
sided soon after admission, but upon an inci- 
dental complaint of “‘foot trouble” which was 
elicited when a foot deformity was discovered on 
physical examination. In fact, until specifically 
questioned the patient did not mention the foot 
disability though it had influenced the course of 
his life for a number of years. The onset of the 
‘foot trouble’? was insidious; he had been 
troubled by ‘“‘tired and sore” feet for a long 
time. When pressed for a more exact date, the 
patient was able to recall that he had had painful 
feet in 1938, about five years before military 
service. He had been able to continue his civilian 
occupation during this time because he worked 
in a box factory where he could sit down most of 
the time. Shortly after induction into military 
service in 1943 the great toe of the right foot 
became stiff and painful, and he was discharged 
in November, 1943, after a brief period. of 
hospitalization. In the five and a half-year period 


since discharge pain and difficulty in wa'king 
continued in the right foot, and developed in the 
left foot about the middle of 1948, when the 
left great toe became stiff and painful. At the 
time of admission to this hospital both toes were 
quite sensitive and the patient could walk with 
difficulty for short distances only. The past 
history was not helpful. No trauma or confining 
illness had preceded the pedal disability. There 
had been two episodes of gonorrhea. An episode 
of illness some years prior to entry, described as 
‘‘rheumatism of the knees,’ had ended without 
any sequelae. The patient smoked one package 
of cigarettes daily and denied the use of alcohol 
or drugs. The family history was carefully 
investigated but was not revealing. The patient’s 
parents, an older brother and a son of nine were 
interviewed by social workers and all the sibships 
denied trouble with or deformity of their feet. 
Physical examination on admission revealed 
exceptionally good development of the muscu- 
lature of both upper extremities, especially 
that of the left arm and shoulder girdle. (Fig. 1.) 
The circumference of the left forearm 3 inches 
below the elbow measured 1 inch more than the 
right. The left biceps was also 1 inch greater than 
the right. This asymmetry could not be at- 
tributed to simple use hypertrophy since the 
patient was right-handed and denied using the 
left upper extremity more than the right. There 
was a dorsal scoliosis of moderate degree and a 
lumbar lordosis. ‘There was a deformity of the 
third left toe which was small and displaced 
beneath the fourth toe. (Fig. 2.) On palpation 
the third toe was excessively mobile, flabby and 
showed no detectable skeletal structure. Both 
first metatarsophalangeal joints were completely 
ankylosed and tender to pressure. The remaining 
toes exhibited no limitation of motion and no 
visible or palpable abnormalities. Pulsations of 


* From the Medical Service, Veterans Administration Center, Jackson, Miss. 


JUNE, 1954 


» 
~ 


Idiopathic Atrophy of Bones of Feet—Elson, Burnstein 


Fic. 1. Unexplained hypertrophy of muscles of left upper extremity and shoulder 
girdle. The elevation of left shoulder is due to dorsal scoliosis. 


the dorsalis pedis and posterior tibial arteries 
were ample in both feet. The hands revealed no 
abnormalities. Ophthalmologic examination re- 
vealed a chronic bilateral plastic iritis, more 
marked in the left eye. Urologic examination 
disclosed a stricture of the posterior urethra 
which permitted the passage of a No. 12 rubber 
catheter. A urethrogram revealed multiple 
strictures of the posterior and membranous 
urethra. A detailed neurologic examination 
failed to uncover any abnormalities. 
Roentgenologic examinations of both feet 
(Fig. 3) revealed a concentric tapering of the 
metatarsal bones with complete loss of the fifth 
articular head on the right side. The cortex of all 
the metatarsal bones was intact and showed very 
slight sclerosis. There was no evidence of a 
periosteal reaction. The metatarsophalangeal 
joints on both sides exhibited atrophy of the 
adjacent parts and deformity, narrowing or 
ankylosis of the joint spaces. The articular sur- 
faces were ragged and irregular. The shafts of the 
proximal phalanges showed concentric atrophy, 
the most severe changes being noted in the 
third, fourth and fifth toes. The process had 
resulted in fracture of the third, fourth and fifth 
toes of the left foot, and the fifth toe on the right 
foot. The distal phalanges, although deformed, 
were intact. A survey of the hands, skull, 
lumbosacral spine and pelvis revealed no abnor- 
malities. Chest x-ray, gastrointestinal series and 
barium enema were non-contributory. An 


arteriogram of the right foot after injection of 
10 cc. of 50 per cent diodrast® disclosed incom- 
plete filling of the interdigital vessels. The 
arcuate arterial system was essentially intact. 
Numerous and repeated laboratory tests were 
performed in an attempt to elucidate the nature 
of the bone atrophy. These included urinalysis, 
hemogram, sedimentation rate, sickle cell 
preparation, fasting blood sugar, blood urea 
nitrogen, serum uric acid, alkaline and acid 
phosphatase, calcium, phosphorus, cholesterol 
and esters, total protein, albumin and globulin, 
Sulkowitch’s test, aerobic and anerobic blood 
cultures, serologic tests for syphilis and spinal 
fluid survey. The results were all negative. 
Skin temperature studies and _ oscillometric 
readings of the lower extremities were within the 
normal range. Since the bone changes so closely 
resembled those produced by leprosy, smears 
and cultures of materials obtained from the 
mouth, throat, nose and skin scrapings from an 
ear lobe were made on three separate occasions 
with negative results. Because the possibility 
of sarcoidosis was suggested by the bilateral 
plastic iritis, biopsy of a small lymph node in the 
neck was performed but on microscopic exam- 
ination showed only a chronic lymphadenitis. 
On July 27th, the deformed third toe of the left 
foot was amputated at the metatarsophalangeal 
junction. Microscopic examination of a section 
of the phalanx showed replacement of the greater 
portion of bone by connective tissue. There was 
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Fic. 2. Deformity of left foot; note absence of tissue infection or ulceration. 


Fic. 3. Roentgenogram of feet showing typical appearance of ‘‘neurotrophic” 
osseous atrophy. 
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no evidence of inflammatory or degenerative 
changes, or of osteoid formation. Bone spicules 
were preserved in only a few scattered areas. 
Non-specific osteoporosis was present. Smear 
and culture of the bone and tissue of the ampu- 
tated toe were negative for Hansen’s or other 
pathogenic organisms. 

The patient remained in the hospital under 
observation until September 23, 1949. Except 
for the disarticulation of the deformed left third 
toe, he received no special treatment for his foot 
disability. At the time of discharge the condi- 
tion was unchanged. The patient returned to the 
hospital for a follow-up examination on Febru- 
ary 16, 1950, and remained for nine days. 
Physical, roentgen and laboratory examinations 
showed no significant change from the findings 
of the previous admission. The latest information 
available at the time of this report (September, 
1953) is that the patient is ambulatory and is 
gainfully employed. 


COMMENTS 


Definition. While bone atrophy* occurs in a 
large array of disorders, the special and rela- 
tively rare variety referred to as “neurotrophic” 
has been so characterized because of the fre- 
quently coexistent neuropathy. It has been 
presumed, though the modus operandi is 
unknown, that the nervous system lesions are 
responsible for the bone changes. Whether these 
bone changes which are etiologically non- 
specific have a distinctive morbid anatomy or 
constitute a pathologic entity has not been 
proved.‘ Their clinical recognition depends 
upon a distinctive roentgenologic picture in 
which, as a result of gradual bone absorption 
(osteolysis), there is a decrease of the caliber 
of the phalanges and metatarsals (or meta- 
carpals). A variety of pictures results depending 
upon the degree and distribution of the atrophy. 
When the heads of these bones are absorbed, the 
remaining shafts taper distally producing a 
“pencil” or “awl” point appearance. When the 

* Bone atrophy? includes all those processes which, by 
demineralization of the bone, result in a change of 
microscopic structure. It occurs in two main forms: (1) 
osteoporosis or atrophy of structure; (2) osteolysis or 
atrophy of form. In osteoporosis there is bone rarefaction 
(decreased density) but bony defects are absent. In 
osteolysis there is a local defect in bone formation which 
alters the outer or inner form of bone and gives rise to 
atrophy of form in the true sense of the word. Osteo- 
porosis is used in this article in the radiologic sense and 


carries no implications of pathogenesis as promulgated by 
Albright and Reifenstein.* 


absorption more or less uniformly involves the 
whole shaft the striking change called “con- 
centric atrophy” is observed. In the most ad- 
vanced stage of absorption the entire bone 
disappears, usually with resulting deformity of 
the digit. Associated but subordinate radiologic 
features, which vary with the accompanying 
disease process, are: bone rarefaction (osteo- 
porosis), periosteal thickening, joint involve- 
ment (atrophic arthritis or bony ankylosis) and 
fractures or dislocations. 

Etiology. 1. Disorders of the Nervous System: 
Tabes, syringomyelia, spina bifida with or with- 
out myelodysplasia, peripheral neuropathy, 
spinal cord tumor, myelitis, poliomyelitis. 

1. Infection: Acute or chronic infection of the 
soft tissues contiguous to the bone, usually asso- 
ciated with a chronic recurrent ulcer or sinus 
tract, plays the dominant if not exclusive 
role in the genesis of “‘neurotrophic’” bone 
atrophy, according to Hodgson, Pugh and 
Young.® In a review of sixty-one cases with 
roentgenographic evidence of ‘“‘neurotrophic’”’ 
change in the pedal bones, disease of the nervous 
system was present in only fifteen while infection 
or ulcers of the adjacent soft tissue was demon- 
strable in every case. Hence these authors hold 
the “neurotrophic” hypothesis invalid, and 
attribute the bony changes to a type of osteo- 
myelitis secondary to chronic infection of the 
contiguous tissues. This plausible hypothesis, 
however, cannot be regarded as sufficiently 
supported by the reported evidence. As the 
authors themselves point out, if the bone 
changes were secondary to tissue infection it 
would be necessary to show that the latter 
preceded the former. This temporal relation- 
ship could be shown in only a few of their cases 
since roentgenograms, as a rule, were not made 
at the onset of the soft tissue infection. Further- 
more, the authors failed to present histologic 
evidence (by surgical biopsy) that the bone 
lesions were those of a chronic osteomyelitis. 
Finally, our case would appear to negate both 
the indispensable pathogenetic role of tissue 
infection and the osteomyelitic character of the 
bone lesions, for no infection or ulcer of the 
soft tissues was present and microscopic study of 
excised involved bone showed no evidence of 
osteomyelitis. 

mi. Peripheral Vascular Disease: Thromboangi- 
itis obliterans, peripheral arteriosclerosis of the 
endarteritis obliterans type and Raynaud’s 
disease occasionally produce a roentgen ap- 
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pearance of ‘‘neurotrophic” osseous atrophy; 
but, as suggested by Hodgson et al.,° probably 
through the intermediacy of the chronic infection 
and ulceration which are so common in these 
vascular disorders. 

1v. Scleroderma (acrosclerosis).° 

v. and vi. Rheumatoid arthritis’ and Psoriasis: 
Bone changes, “‘neurotrophic”’ in character, oc- 
cur in the hands and/or feet, especially in cases 
of long-standing with extensive involvement. 

vu. Leprosy:’ The most constant finding is 
bone absorption (disappearance of bony tissue 
without antecedent demineralization). This 
varies from slight metaphyseal narrowing to 
diffuse diaphyseal absorption (concentric atro- 
phy). Complete disappearance of a bone may 
occur. Absence of bone production is a con- 
spicuous feature. It is believed that the absorp- 
tive changes are not specific but are produced 
indirectly through leprous nerve involvement. 
Osteoporosis, periostitis and joint destruction 
are less common. When present they are be- 
lieved to be due to specific leprous osteitis, 
though secondary pyogenic infection and me- 
chanical trauma may play a role. 

vin. Heredofamilial Syndromes: ‘These have 
appeared in the literature under a bewildering 
variety of titles: familial neurotrophic osseous 
atrophy, * familial myelodysplasia,° familial lum- 
bosacral syringomyelia,'!° trophopathia pedis 
myelodysplastica, status dysraphicus, familial 
osteolysis.'* These syndromes present the fol- 
lowing features: (1) predominance in males; 
(2) sensory disturbance in the extremities, 
frequently of the syringomyelic type; (3) 
“trophic”? ulcers, usually of the feet, less often 
of the fingers; (4) roentgenologically, a slowly 
progressive osteolysis of one or more phalanges 
and metatarsals or metacarpals; (5) develop- 
mental anomalies such as sternal deformities 
and kyphoscoliosis (status dysraphicus), syn- 
dactyly (myelodysplasia), spina bifida (myelo- 
dysplasia and trophopathia pedis myelodys- 
plasctica), harelip and cleft palate.'‘ It is not at 
all improbable that these syndromes are all 
variants of a common disease process and, as 
pointed out by Pugh,!® the bone changes are 
almost invariably accompanied and probably 
preceded: by chronic ulcers of the foot. Sensory 
changes are present in every reported case. 
Therefore, except for the hereditary and familial 
features it seems likely that the pathogenetic 
factors are identical with cases of Groups 1 and 
Il. 
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1x. Acroosteolysis: In a paper published in 
1950, Harnasch describes what he considers a 
new disease picture. His patient was a forty-three 
year old man whose fingers had gradually be- 
come shorter and thicker over a period of many 
years. There was no family history of bone 
disease. No ulcers of the hands or feet, and 
no sensory changes were present. The x-ray 
findings were: bilateral destruction of large 
parts of the shafts and bases of the distal and 
middle phalanges of the fingers; absence of 
associated reactive osseous changes or perios- 
teal thickening; bilateral symmetric destruc- 
tive changes of the metatarsophalangeal joints 
of the big toes with periosteal reaction; extensive 
osteolysis of the alveolar processes of the upper 
and lower jaws; moderate kyphoscoliosis of the’ 
lower cervical and upper dorsal spine; and (three 
years later) osteolytic lesions of the acromial 
ends of the clavicles bilaterally. 

The nosotaxy of this case is a moot question. 
Schinz et al.” make brief reference to Harnasch’s 
case in their section on familial osteolysis, 
apparently considering it a variant in which 
ulcers do not develop. The absence of a family 
history is attributed to the genetic phenomena 
of fluctuating penetrance or recessive heredity, 
which has been observed in typical instances 
of this disorder. However, we do not believe 
that in the present state of knowledge (or 
ignorance) Harnasch’s case should be grouped 
with the heredofamilial syndromes but we agree 
with the author that it merits classification as a 
separate clinical entity. We hold this view not so 
much because of the lack of limb ulcers of 
neurologic changes and of a defective ancestry, 
but principally because of the distinctive 
distribution of the osteolytic process, i.e., in- 
volvement of the alveolar processes of the jaws 
and of the acromial ends of both clavicles. ‘To 
the best of our knowledge and from perusal of 
the literature, this type of distribution is not part 
of the clinicopathologic picture of ‘“‘neuro- 
trophic” osseous atrophy. 

Differential Diagnosis. Roentgenographic dif- 
ferentiation of the manifold disorders in which 
“neurotrophic” osseous atrophy appears is 
difficult and often impossible, even for the 
experienced roentgenologist. Fundamentally the 
etiologic diagnosis rests with the clinician. After 
considering and excluding all the etiologic 
possibilities already discussed, we were stranded 
without an acceptable diagnosis. The unex- 
plained muscular hypertrophy of the left upper 
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extremity and the dorsal scoliosis, if considered 
in relation to the bone changes, suggests the 
possibility that these findings may be mani- 
festations of a musculoskeletal dysgenesis, and 
that our case may be a “forme fruste”’ of one of 
the heredofamilial osteolytic syndromes. How- 
ever, in the absence of any other clinical features 
suggestive of these syndromes it appears more 
probable that the unilateral muscular hyper- 
trophy and scoliosis are coincidental. 

The relationship of our case to Harnasch’s 
is worthy of comment. The cases resemble each 
other in the total absence of any demonstrable 
etiologic disease process but differ in that, in our 
case, the bone changes are typical of “‘neuro- 
trophic’ osseous atrophy whereas in Harnasch’s 
case, the osteolytic involvement of the alveolar 
processes of the jaws and of the acromial ends of 
the clavicles, by definition, excludes it from this 
category. 

Our case underlines the almost complete cur- 
rent ignorance of the ultimate cause and 
pathogenesis of “‘neurotrophic’”’ bone atrophy. 
Nervous lesions, infection, ulceration, circula- 
tory, hereditary and endocrine influences un- 
doubtedly play a role but, as this case illustrates, 
their role is secondary. 


SUMMARY 


A case of so-called “neurotrophic” pedal 
osseous atrophy in a thirty-two year old colored 
man is reported. This case appears to be unique 
in that no concomitant disease process which 
might be of etiologic import could be demon- 
strated. Therelationship of thiscase to Harnasch’s 
new disease entity, acroosteolysis, is discussed. 
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Pro-Banthine: For Anticholinergic 
Action in the Gastrointestinal Tract 


Combined neuro-effector and ganglion inhibiting 


action of Pro-Banthine consistently controls 


gastrointestinal hypermotility and spasm and the 


attendant symptoms. 


Pro-Banthine is an improved anticholinergic 
compound. Its unique pharmacologic proper- 
ties are a decided advance in the control of the 
most common symptoms of smooih muscle spasm 
in all segments of the gastrointestinal tract. 

By controlling excess motility of the gastroin- 
testinal tract, Pro-Banthine has found wide use! 
in the treatment of peptic ulcer, functional diar- 
rheas, regional enteritis and ulcerative colitis. It 


SYMPATHETIC CHAIN 


SYMPATHETIC GANGLION 


VISCUS 


Sites at which Pro-Banthine inhibits excess 


autonomic stimuli through control of acetylcholine mediation. 


is also valuable in the treatment of pylorospasm 
and spasm of the sphincter of Oddi. 

Roback and Beal? administered Pro-Banthine 
to a series of 156 patients during the period of a 
year. These authors report that the oral adminis- 
tration of 30 mg. of the drug “‘resulted in marked 
and prolonged inhibition of the motility of the 
stomach, jejunum, and colon... .” 

Therapy with Pro-Banthine is remarkably free 
from reactions associated with parasympathetic 
inhibition. Dryness of the mouth and blurred 
vision are much less common with Pro-Banthine 
than with other potent anticholinergic agents and, 
if they occur, they usually are not sufficiently 
severe to warrant discontinuance of the drug. In 
Roback and Beal’s? series of 156 patients, “Side 
effects were almost entirely absent in single 
doses of 30 or 40 mg....” 

Pro-Banthine (8-diisopropylaminoethyl xanthene- 
9-carboxylate methobromide, brand of propanthe- 
line bromide) is available in three dosage forms: 
sugar-coated tablets of 15 mg.; sugar-coated tab- 
lets of 15 mg. of Pro-Banthine with 15 mg. of 
phenobarbital, for use when anxiety and tension 
are complicating factors; ampuls of 30 mg., for 
more rapid effects and in instances when oral 
medication is impractical or impossible. 

For the average patie..t one tablet of Pro-Ban- 
thine (15 mg.) with each meal and two tablets 
(30 mg.) at bedtime will be adequate. G. D. Searle 
& Co., Research in the Service of Medicine. 


j Schwartz, I. R.; Lehman, E.; Ostrove, R., and Seibel, J. M.: 
A Clinical Evaluation of a New Anticholinergic Drug, Pro-Ban- 
thine, Gastroenterology 25 :416 (Nov.) 1953. 


2. Roback, R. A., and Beal, J. M.: Effect of a New Quaternary 
Ammonium Compound on Gastric Secretion and Gastrointestinal 
Motility, Gastroenterology 25:24 (Sept.) 1953. 
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Controlled Study of 


Metamine. 


Triethanolamine trinitrate biphosphate, Leeming, tablets, 2 mg. 


Clinical excellence 


SUMMARY! (From the Department of Medicine, McGill University) 


Condition of Patients 


Daily number of anginal attacks during: 


Control period 
(3-4 weeks) 


Placebo A 
(3 weeks) 


METAMINE 
(3 weeks) 


Placebo B 
(3 weeks) 


1. Angina of effort, coronary 
occlusion; man, 53 years old 


Average: 7 
Range: 5-12 


Average: 8 
Range: 5-11 


Average: 0.75 
Range: 0-8 


Average: 5.5 
Range: 1-9 


2. Angina of effort; man, 
45 years old 


Average: 9 
Range: 7-12 


Average: 7 
Range: 5-12 


Average: 4 
Range: 0-6 


Average: 4.4 
Range: 3-6 


3. Angina of effort; man, 
50 years old 


Average: 4.5 
Range: 3-6 


Average: 4.2 
Range: 2-8 


Average: 2.6 
Range: 0-3 


Average: 4.5 
Range: 3-8 


4. Angina of effort, coronary 
occlusion; man, 40 years old 


Average: 6.5 
Range: 4-9 


Not 
administered 


Average: 3.5 
Range: 0-5 


Average: 6.5 
Range: 4-9 


5. Angina of effort, coronary 
occlusion; man, 57 years old 


Average: 7.2 
Range: 2-10 


Average: 8 
Range: 3-12 


Average: 3.5 
Range: 0-8 
(8 days only) 


Not administered 
because patient 
developed upper 


respiratory infection. 
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a Numerous clinical and experimental studies since 
A 1946 indicate that MreTAMINE is ideally suited for 
, ra routine prevention of anginal attacks because of 


i low (2 mg.) effective dose, prolonged action, and 
| \{ exceptional freedom from side effects. Taken rou- 
| \ ] 0 | tinely, METAMINE prevents attacks of angina pec- 
toris or greatly diminishes their number and sever- 
ity.) The entire circulation appears to benefit,” and 

/ the anginal patient may resume a life of useful 
activity under continuing treatment with this 
new, low-dose, long-acting coronary vasodilator. 


DOSAGE TO PREVENT ANGINA PECTORIS: 1 tablet 
(2 mg.) after each meal, and 1 to 2 tablets (2 to 
4 mg.) at bedtime. Full preventive effect is usu- 
ally attained after the third day. Bottles of 50 
and 500 tablets. 


in prevention of 
angina pectoris 


@ 
G 
ows: 
< 
References: 
1. Palmer, J.H., and Ramsey,C.G.: Canadian M.A.J., 
65:16, July, 1951. 


2. Pfeiffer, H.: Klin. Wochenschr., 28:304, 1950. 


; Thos. Leeming gd CocIne. 155 East 44th St., New York 17, N.Y. 


| 


A new form of a synthetic narcotic analgesic... 
approximately twice as potent as racemic Dromoran 
(dl) Hydrobromide ‘Roche’ . . . inducing prompt 
pain relief with longer duration of analgesic 
effect than morphine. 


... indicated for the relief of severe or intractable 
pain... preoperative medication and 
postoperative analgesia. 

... A striking characteristic is its ability to 

produce cheerfulness in pain-depressed patients 
the morning after an evening dose.’’* 
. .. less likely than morphine to produce constipation, 
nausea or other undesirable side effects . . . whether 
administered orally or subcutaneously. 


CAUTION: 


Levo-Dromoran Tartrate 
is a narcotic analgesic. 


. It has an addiction 
LEVO-DROMORAN 
. the same precautions 


* should be taken in 
«tartaric acid salt of levo-3-hydroxy-N-methylmorphinan) . dispensing this drug 


TARTRATE ‘Roche’ 


as with morphine. 


*Glazebrook, A. J.: Brit. M. J., 
2:1328 (Dec. 20) 1952. 


HOFFMANN -LA ROCHE INC « Nutley 10 ¢ New Jersey 
LEVO-DROMORAN®—brand of levorphan 
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Blood Pressure, mm. Hg 


200 


100-4 


Pheochromocytoma 


Causes 
one curable form of hypertension 


Regitine, mg. i. V. 


SYSTOLIC 


DIASTOLIC. 


fSitine 


methanesulfonate 
(phentolamine methanesulfonate CIBA) 


the preferred diagnostic agent 


Because of its specificity, this potent adrenergic blocking 
agent affords an eminently safe, accurate, and simple 
test for the diagnosis of the hypertension-producing 
tumor — pheochromocytoma. 


When it is left untreated, pheochromocytoma is a pro- 
gressive and eventually fatal condition. After diagnosis, 
surgical removal of the tumor effects a complete cure. 
Therefore, “careful consideration of the possible pres- 
ence of a pheochromocytoma in every patient with hyper- 
tension must now be regarded as a diagnostic obligation.” 
Testing is quickly and simply done with Regitine. 


The above chart is a schematic representation of the 
type of response that you can anticipate in the adult 
hypertensive patient who does have a pheochromocytoma. 


For complete information contact your CIBA Professional 
Service Representative or write to the Medical Service Division. 


1. DECOURCY, J. L.: AM. J. SURG., 86:37, JULY, 1953 2 /2020M 


C I B A Summit, New Jersey 
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restlessness and irritability with pain 


one of the 44 uses 


for short-acting 


“OF the various drugs used, codein and 
NEMBUTAL (Pentobarbital, Abbott) were 


found to be highly effective. It was found 
that these drugs could be repeated to pro- 
vide continued restfulness and that fractions 
of the original doses were often effective as 


maintenance doses. 


Nembutal 


“They usually produce rest and the sleep 
brought about by their use approximates 
normal sleep. The action of these drugs is 
rapid; and if the patient is not disturbed, 
the sleep may continue 


from one to five hours.’”! Abbott 


?. Gurdjian, E. S., and Webster, J. E., Amer. J. of 
Surgery, 63:236, 1944, 
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arthritis 
and allied 


disorders 


- 
-* 


of 
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Rapid Relief of Pain 
usually within a few days 


¢ 


- 


Greater Freedom 

and Ease of Movement 

functional improvement in a significant 
percentage of cases 


ae" 
- 


No Development of Tolerance 
even when administered over 
a prolonged period 
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BUTAZOLIDIN 


(brand of phenylbutazone) 


Its usefulness and efficacy substantiated by numerous published reports, 
BUTAZOLIDIN has received the Seal of Acceptance of the Council on 
Pharmacy and Chemistry of the American Medical Association for use in: 


Gouty Arthritis Rheumatoid Arthritis 

Psoriatic Arthritis Rheumatoid Spondylitis 

Painful Shoulder (including peritendinitis, capsulitis, bursitis and acute arthritis) 
Since BUTAZOLIDIN is a potent agent, patients for therapy should be selected 


with care; dosage should be judiciously controlled; and the patient should be regularly 
observed so that treatment may be discontinued at the first sign of toxic reaction. 


Descriptive literature available on request. 
ButazouipiN® (brand of phenylbutazone), coated tablets of 100 mg. 


GEIGY PHARMACEUTICALS 


rH Division of Geigy Chemical Corporation 
220 Church Street, New York 13, N.Y. 
In Canada: Geigy Pharmaceuticals, Montreal 


i 
t 
40 
‘ 
4 
\ 
\ 
| 
e 
x 
| 
| x 
s 
s 
f 
4 
4 
4 
} 
i 
1 
1 
i 
aa 
‘ 
i 
i 
J 
i 
\ / i 4 
! 
i 
4 
‘ 4 { 
i 
i 
| 
| 
i] 
! 
4 


MEW. .council-accepted 


oral anticoagulant 


(not a coumarin derivative) 


with a wide range of safety 


COUNCIL ON 


PHARMACY 
CHEMISTRY 


EDULIN 


(Brand of Phenindione, 2-phenyl-1,3-indandione) 


Permits dependable prothrombin control 
with little risk of dangerous fluctuations 


e HEDULIN is not cumulative in effect— provides 
greater uniformity of action and ease of maintenance 


e HEDULIN is rapidly excreted—therapeutic effect 
dissipated within 24-48 hours if withdrawal 
becomes necessary 


HEDULIN acts promptly, producing therapeutic 
prothrombin levels in 18-24 hours 


HEDULIN requires fewer prothrombin determinations— 
only one in 7 to 14 days, after maintenance 
dose is established 


HEDULIN’s anticoagulant action is rapidly 
reversed by vitamin K, emulsion 


DOSAGE: 4 to 6 tablets (200 to 300 mg.) “een 
initially, half in the morning and half at 
night; maintenance dosage (on basis of 
prothrombin determinations daily for first 
three days), 50 to 100 mg. daily, divided 


as above. 


Available on prescription through all phar- 
macies, in original bottles of 1OO and 1000 
50-mg. scored tablets. 


Complete literature to physicians on request 


Vnlbhey LABORATORIES, INC., MOUNT VERNON, N. Y. 


*Registered trademark of Walker Laboratories, Inc. 


4 
> z 
<4 o 
= 
Vy 6° 
MEDICAL 
g S 
= ak 4 
HEDULIN 


alll the alkaloids 


Whole-root Raudixin contains ALL the 
alkaloids of Rauwolfia serpentina. As it lowers 
blood pressure safely, gradually, Raudixin 
causes gentle sedation and usually improves 
sleep. Prescribe it in almost every type of 
hypertension, adding Vergitryl (veratrum) 
or other more potent agents if needed. 
Raudixin tends to augment and stabilize the 
effect of the stronger agents—makes 
smaller dosage possible. 50 mg. and 100. mg. 
coated tablets. Bottles of 100 and 1000. 


base-line therapy 


in hypertension 


RAUDIXIN’* AND VERGITRYL ARE SQUIBB TRADEMARKS 


Bach Issues Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF MEDICINE 


will pay 


$1.00 per copy for the following issues: 


July 1946 
August 1946 
September 1946 
October 1946 
November 1946 
December 1946 
January 1947 
February 1947 
March 1947 
April 1947 
May 1947 
June 1947 


July 1947 
August 1947 
September 1947 
November 1947 
December 1947 
January 1948 
February 1948 
March 1948 
July 1948 
June 1949 
January 1953 


February 1953 
March 1953 


Send to 


THE AMERICAN 
49 West 45th Street 


JOURNAL OF MEDICINE, INC. 


New York 36, N. Y. 
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Nutritionally similar to whole milk but with neg- 
ligible sodium content, Lonalac solves the prob- 
lem created by the high sodium content of the 
usual protein foods. 


When sodium intake must be sharply restricted, 
protein deficiency is seriously threatened ... since 
meat and eggs can be used only in small quanti- 
ties and milk, with its still higher sodium content, 
usually must be eliminated. 

With Lonalac supplying the protein equivalent 
of milk, the patient’s nutritional needs can be 
generously met, even on a 200 mg. sodium diet. 


MEAD JOHNSON & COMPANY e EVANSVILLE, 


Lonalac is used just as milk is used, as a bever- 
age and in soups, muffins, desserts, etc. It permits 
varied and appetizing meals that encourage pa- 
tients to adhere to a low sodium regimen. 


Lonalac is virtually free of cholesterol. 


Lonalac is supplied in 1 pound and economical 
4 pound cans. Low sodium diet outlines suitable 
for use by patients are available on request. 


Lonalac 


The low sodium, high protein food 


INDIANA, U.S.A. 


00 mg 
uerj 
] ieq Wart 
A ke nj {0 be 
Meat, 20 
Ege, a 
Low sodium 
Cer eal 
vyegetavie 
Fruits 
r Average sodium MS 


HYPNOTIC LEVEL 


ETHOBRAL IN 


Just as ETHOBRAL promotes undisturbed 
sleep, so it also leaves most patients free 
from morning drowsiness and depression. 
ETHOBRAL surrenders its sleep effects 
promptly ... cleanly ... once the night 
is over. Its triple barbiturate action in- 
duces sleep... sustains it... then dis- 
sipates quickly. 


ETHOBRAL combines judiciously balanced 
amounts of secobarbital, butabarbital, 
phenobarbital. One capsule on retiring. 


INSOMNIA 


Each ETHOBRAL capsule contains: 

Sodium Secobarbital 50 mg. (%4 gr.) 
Sodium Butabarbital 30mg. (% gr.) 
Phenobarbital 50 mg. (% gr.) 


ETHOBRAL 


TRIPLE-BARBITURATE CAPSULES Wieth 
® 


Supplied: Bottles of 100 capsules 


Philadelphia 2, Pa. 
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and 

the 
60-10-70 
basic 


d 


Write For 
60-10-70 Diet 
Pads, Weight Charts 
And Professional 
Sample Of 
Obedrin 


E. MASSENGILL CO. 


Bristol, Tennessee 


overcoming 
weight 
control 
obstacles 


Obedrin 


Patients can lose weight and maintain 
a restricted diet, in comfort, without 
undesirable side effects e 


i) EXCESSIVE DESIRE FOR FOOD 


Obedrin offers the full anorexigenic value of 
Methamphetamine to curb the desire for food, 
while counteracting mood depression. Patient co- 
operation is made easier. 


> NERVOUS TENSION 


To avoid excitation and insomnia, Pentobarbital 
is the ideal daytime sedative. It counteracts over- 
stimulation by Methamphetamine, but does not 
diminish the anorexigenic action. 


VITAMIN DEFICIENCIES 


Obedrin tablets contain adequate amounts of 
vitamins B, and B, to supplement the 60-10-70 
Basic Diet, but not enough to stimulate the ap- 
petite. 


& EXCESSIVE TISSUE FLUIDS 


Large doses of Ascorbic Acid aid in the mobiliza- 
tion of fluids, so often an obstacle in obesity. 


BULK NOT NECESSARY 


The 60-10-70 Basic Diet provides enough rough- 
age, so artificial bulk is unnecessary. The hazards 
of impaction caused by “‘bulk’’ producers is ob- 
viated, 


Each tablet contains: 
Semoxydrine HC1........ 
(Methamphetamine HCl) 


5 mg. 


Niacin. 


| Oa 
| 
ih, diet 
4 \\ 
mg. 
Ascorbic 100 mg. 
Thiamine mg. 
1 mg. : 


In the six months since ACHROMYCIN was first announced™ at the Antibiotics Symposium 
of the Food & Drug Administration, this new broad-spectrum antibiotic has become 
a major weapon in modern medicine. 


ACHROMYCIN has demonstrated notable effectiveness in a wide variety of clinical 
applications and the following characteristics are outstanding: 


ACHROMYCIN is effective against pneumococci, staphylococci, beta hemolytic 
streptococci, gonococci, meningococci, £. coli infections, acute bronchitis and bronchio- 
litis, pertussis, and the atypical pneumonias, as well as virus-like and mixed organisms. 


ACHROMYCIN has definitely fewer side-reactions. 
ACHROMYCIN provides more rapid diffusion in body tissues and fluids. 


In solution, ACHROMYCIN maintains effective potency for a full 24-hours. 


TETRACYCLINE HCI LEDERLE 


proved effective against 


Pneumococci Staphylococci Beta Hemolytic Gonococci Meningococci 
Streptococci 
NOW AVAILABLE: 
CAPSULES: 50, 100, 250 mg. ¢ PEDIATRIC Drops: Cherry Flavored, 10 cc. vials, 100 mg. per cc., Approximately 25 mg. per 5 drops « 
ORAL SusPENSION: Cherry Flavored, 1 oz. vials, 250 mg. per teaspoonful (5 cc.) ¢ TABLETS: 50, 100, 250 mg. e SPERSOIDS*: Dispersible 
Powder, Chocolate Flavored, 12 and 25 dose bottles, 50 mg. per rounded teaspoonful (3 Gm.) « INTRAVENOUS: 100, 250, 500 mg. 
Other dosage forms are being developed as rabidly as research permits. 


LEDERLE LABORATORIES DIVISION amerrcan Cyanamid company PEARL RIVER, NEW YORK 
SREG. U. S. PAT. OFF. **CUNNINGHAM, R.; HINES, J.; LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY 


46 4 
| 
i 
t 

{ 
4 
a 


Bronchiolitis Mixed Infections Acute Bronchitis 
(Aspergillus) (Staphylococci, (Pfeiffer’s 
H. Streptococci, Bacillus) 
Proteus Vulgaris) 
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ARITHRITIC AFFECTIONS 


PABALATE 
PABALATE-SODIUM FREE 


«| 
Dependable, 
i 
J 
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proven 
“pai 
control 


with safety 


‘EMPIRIN’ 


with Codeine Phosphate 
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IN ESSENTIAL HYPERTENSION 


Tense muscles, high-strung nerves—signs of the emotional strain that con- 
tributes so greatly to keeping the blood pressure elevated.! 


BEPLeTE helps the hypertensive patient attain a more stable emotional 
tone, stimulates the appetite, provides vitamins, and aids in establishing 


a continuing sense of well-being. 


DOSAGE: One tablet, or 1 teaspoonful 
(4 cc.) in 4 glass of water, before meals 
and at bedtime. 


FORMULA: Each 4 cc. or 1 tablet 
contains: 

Phenobarbital . . 16mg. (0.25 grain) 
Vitamin B, ....... 0.33 mg. 
Niacinamide . . . . . . . 10.0 mg. 
Calcium pantothenate . . . 0.2 mg. 


Alcohol, 15% (in elixir) 


BEPLETE 


AVAILABLE: Elixir BEpLETE, bottles of 
] pint; tablets, bottles of 100. Also avail- 
able: BEPLETE with Belladonna, in elixir 
and capsule form. 


1. Page, I.H.: In Stroud, W.D.: Diagnosis 
and Treatment of Cardiovascular Dis- 
ease. F. A. Davis Co., Philadelphia, 
1952, p. 1033. 


® 


PHILADELPHIA 2, PA. 


VITAMINS-B COMPLEX WITH PHENOBARBITAL 
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When your patient takes the short route to diarrhea... 


CREMOSUXIDINE. 


SULFASUXIDINE® SUSPENSION WITH PECTIN AND KAOLIN 


Summertime is vacation time—but not for 
food bacteria. When your patients complain of 
diarrhea — you can depend on pleasant-tasting, 
effective CREMOSUXIDINE. 

This palatable suspension promptly controls 
specific and non-specific diarrheas. The ‘Sulfa- 


suxidine’ content provides a “most satisfactory 
... Intestinal antiseptic,”’ while pectin and kao- 
lin inactivate toxins and soothe inflamed mucosa. 
Quick Information: Adult dosage: 14% to 2 
tablespoonfuls six times a day. Children and 
infants in proportion. 


Reference: 1. J. A.M. A. 153:1519, (Dec. 26) 1953. 


HOTOGRAPH BY PAUL RADKA!I 
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tient is safer on 


Armyl 


because Armyl supplies 
vitamin C in higher potency 


In Armyi, vitamin C potencies are higher 
to prevent salicylate-induced ascorbic acid 
deficiency. Thus, Armyl offers definite anti- 
hemorrhagic protection. Furthermore, the 
high vitamin C content of Armyl helps to 
raise therapeutic salicylate blood levels. 


Armyl 


Armyl...Armyl with gr. Phenobarbital 
... Army! Sodium-Free ... Army! Sodium- 
Free with 4 gr. Phenobarbital 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY « CHICAGO 11, ILLINOIS 
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During pregnancy and Iactation, 


this 
Dicalcium Phosphate Anhydrous*. 768 mg. 
Ferrous Sulfate U.S.P. 64.8 mg. 
5,000 U.S.P. Units 
Thiamine Hydrochloride................ 2 mg. 
Pyridoxine Hydrochloride ............ 0.5 mg. 
Calcium Pantothenate ................... 3 mg. answers 
*Equivalent to 15 gr. 
Dicalcium Phosphate Dihydrate phosphorus, iron 


and other vitamins 


and minerals. 


It is the formula for 


(Vitamins and Minerals for the OB Patient, Roerig) 


Just 3 capsules daily (with meals) provide 
nutritional protection for mother and fetus. Bottles of 100. 


Anemia in pregnancy? Prescribe OBRON Hematinic 
—potent combination of hemopoietic factors with vitamins and 
minerals. 


BASIC PHARMACEUTICALS FOR NEEDS BASIC TO MEDICINE 
536 Lake Shore Drive, Chicago 11, Illinois 
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Meats-1n-a- 


Can 


and Kitchen-Cooked Meats... 


Comparative 


From a practical dietary standpoint, 
meats-in-a-can— preserved by commercial 
canning —are nutritionally interchangeable 
with meats of like variety prepared in the 
home.! For taste appeal, for economy and 
‘**keeping”’ quality, and for household con- 


Nutritive Values 


venience, meats-in-a-can are advantageous 
in many respects. 

As the comparative data here shown in- 
dicate, kitchen-prepared meats and similar 
meats-in-a-can are closely alike in the 
amounts of various nutrients they provide. 


COMPARATIVE COMPOSITION OF KITCHEN-COOKED AND COMMERCIAL-CANNED MEATS 
(Nutrient Amounts per 100 Grams) 


*Kitchen-Cooked 
Ham2 


**Canned 
(Chopped, Cured) 


Kitchen-Cooked 
Beef Round2 


Canned Roast 
Beef? 


Water 30% 


50% 


59% 60% 


Protein 21 Gm. 


20 Gm. 


27 Gm. 25 Gm. 


Sate Fat (ether extract) 28 Gm. 


20 Gm. 


13 Gm. 13 Gm. 


Niacin 4.0 mg. 


4.3 mg. 


5.5 mg. 4.2 mg. 


Riboflavin 0.21 mg. 


0.19 mg. 


0.22 mg. 0.23 mg. 


Thiamine 0.46 mg. 


0.40 mg. 


0.08 mg. 0.02 mg. 


*Values after conversion from 42% to 50% water basis. 


**Values after conversion from 58.69% to 50% water basis. 


Experimental studies have shown that the 
processing which meats-in-a-can under- 
go leads to little if any greater vitamin 
losses than does home-cooking of similar 
cuts of meat. In general, meats-in-a-can 
retain of their original vitamin content ap- 
proximately: 


60 to 80 per cent of thiamine 

90 to 100 per cent of riboflavin 

90 to 100 per cent of niacin 

80 per cent of biotin 

70 to 80 per cent of pantothenic acid.*5 


During storage for customary periods, at 
usual warehouse temperatures, meats-in-a- 
can show little, if any, further vitamin loss 
except in thiamine. Even thiamine, a 
highly thermolabile vitamin, was 52 per 


1. Howe, P. E.: Foods of Animal Origin, ee of 
Nutrition, American Medical Association, ed. 2, Phila- 
delphia, The Blakiston Company, 1951, p. 637. 


2. Watt, B. K., and Merrill, A. L.: Agricultural Handbook 
a 8, United States Department of Agriculture, 1950. 


Th ee rt, B.S.; Bennett, B. A.; Marquette, M.; Scheid, 
McBride, B. H.: Food Res. 17:56 (Jan.) 1952. 


The Seal of Acceptance denotes that the nutri- 


are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. — 


American 


cent retained in pork-in-a-can after ten 
months’ storage at 80° F. Retention of the 
vitamir was notably greater when the 
canned pork was stored at 38° F. 


Since meats-in-a-can are thoroughly 
cooked in processing, they may be con- 
sumed as purchased, merely warmed or 
mildly cooked. When the meat is moderately 
cooked in preparation for consumption, 
little or no further loss in vitamins need 
to occur. 


Recent studies show that meats-in-a-can 
are excellent sources of needed amino acids.é 
The 18 amino acids determined in these 
studies appeared in similar ratio and 
amounts in canned beef, pork, and lamb 
as in the respective fresh or home-cooked 
meats. 


4. Rice, E. E., and Robinson, H. E.: Am. J. Pub. Health 
34:587 (June) 1944. 


Schweigert, B. S.: Am. Meat Inst. Foundation, Circu- 
“ah No. 8, Nov. 1953. 


Schweigert, B. we Bennett, B. A.; McBride, B. H., and 
+ Teta . T.: J. Am. Dietet. A. 28:23 (Jan.) 1952. 


tional statements made in this advertisement > 


COUNCIL ON 4 
FOODS AND 
NUTRITION 


MEDICAL BO? 


Meat Institute 


Main Office, Chicago ... Members Throughout the United States 
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BRAND 


iloi 


F RESERPINE 


When an Isolated Single Alkaloid is Preferred. . . 


A crystalline alkaloid of Rauwolfia ser- 
pentina, possessing a measure of the prop- . 
erties of total alkaloids in rauwolfia root. 


e Gradually leads to a moderate, sustained 
reduction in blood pressure. 
Relieves symptoms of hypertension and en- 
genders a feeling of tranquil well-being. 


.No acute or chronic toxicity, no tolerance, no 
known contraindications. 


Slows the heart rate moderately. 


Side effects usually mild—occasionally drow- 
siness, nasal congestion, loose stools, head- 
ache, and dizziness. 


Dosage adjustment not difficult. 


Recommended initial dosage, 1 tablet three 
to four times daily. 


Available in 0.25 mg. scored tablets in bottles 
of 100 through all pharmacies. 


in Mild, Labile Hypertension 


RIKER LABORATORIES, INC. 8480 Beverly Bivd., Los 48, Calif. 


FIVE YEAR INDEX 


July 1946 through June 1951 
l'his new subject and author index 


provides an invaluable aid for quick 
reference and review purposes to 


8,250 text pages. 


)RDER FORM 


City residents, add 3% sales tax) 


Please send me the new Five Year Index to 
The American Journal of Medicine for 
which I enclose $2.56 U.S.A.—$3.00 Foreign 


The American Journal of Medicine, Inc. 
49 West 45th Street, New York 36, N. Y. 


(New York 


Name... 
Address 
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Wh at 


enriched bread 


is doing for 


America today 


Enriched bread, representing the bulk of 
bread consumed today, makes significant 
nutrient contributions to the dietary and 
to the nutritional health of the American 
people. Bread cannot be regarded merely 
as an energy food. Instead, it is an impor- 
tant purveyor of many nutrients which a 
large proportion of our population would 
never receive in adequate amounts if en- 
riched bread were not available on so large 
and wide a scale.2 Here is what modern 
day enriched bread provides: 


VITAMINS: Containing specified amounts 
of thiamine, riboflavin, and niacin, en- 
riched bread makes a significant contribu- 
tion to the satisfaction of these vitamin 
requirements. Enriched bread has played 
an important role in virtually eliminating 
frank deficiency diseases and materially 
reducing subclinical deficiency states re- 
sulting from dietary inadequacies in these 
essentials.” 


MINERALS: By providing substantial 
amounts of calcium? and of added iron, 


modern enriched bread goes far in satisfy- 
ing the needs for these substances. For ex- 
ample, six ounces of bread on the average 
provides approximately 15 per cent of the 
day’s recommended calcium allowance for 
adults and 38 per cent of the iron ailow- 
ance. 


PROTEIN: The protein of commercial 
bread is of high biologic value because it is 
a mixture of wheat flour protein and milk 
protein, the latter derived from added non- 
fat milk solids. One pound of enriched 
bread furnishes about 39 Gm. of protein. 


ECONOMY: At its present day low price, 
bread represents an outstanding nutri- 
tional “buy.” It provides not only generous 
amounts of essential nutrients, but also 
readily available food energy. These fea- 
tures truly make enriched bread one of 
America’s basic foods. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


REFERENCES 


1. Sebrell, W. H., Jr.: Trends and Needs in Nutrition, 
J.A.M.A. 152:42 (May 2) 1953. 

2. Flour and Bread Enrichment, 1949-50: Prepared 
by The Committee on Cereals, Food and Nutrition 
Board, National Research Council, 1950. 


3. Data furnished by the Laboratories of the Ameri- 
can Institute of Baking, Chicago, Illinois. 

4. Sherman, H. C.: Chemistry of Food and Nutrition, 
ed. 8. New York, The Macmillan Company, 1952, 
pp. 212; 597-600; 646. 


AMERICAN BAKERS ASSOCIATION 


20 NORTH WACKER DRIVE 


CKICAGO 6, ILLINOIS 
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Doc tor, do you feel that your colleagues are miss- 
ing important new medical findings by not 


reading ‘The American Journal of Medicine? 


Let us send them a complimentary copy—of 
course there is no obligation to you or your 


colleagues. Just fill out the coupon and mail 


it to us. 
j Dr. Dr. 
; Address Address 
Dr. Your Name 
Address Address 


A.J.M. 


The American Journal of Medicine 
49 West 45th Street, - New York 36, New York 
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visceral eutonic 


PLAIN AND WITH PHENOBARBITAL 


relieves painsspasm usually in Y ten minutes 
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...see it work in your office 


Your DEMONSTRATION SUPPLY will show that in 
4 out of 5 patients DACTIL with Phenobarbital gives “fast 
action,”’ and prolonged relief with notable “absence of side 
effects.”* 


for gastroduodenal and biliary spasm, cardiospasm, pyloro- 
spasm, spasm of biliary sphincter, biliary dyskinesia, gastric 
neurosis and irritability, and as adjunctive therapy in se- 
lected inflammatory hypermotility cases. A specific for gas- 
trointestinal pain = spasm, DACTIL is not intended for use 
in peptic ulcer. 


DACTIL with Phenobarbital in bottles of 50 capsules. There are 50 mg. 
of DACTIL and 16 mg. of phenobarbital (warning: may be habit- 
+ ' forming) in each capsule. 


DACTIL (plain) in bottles of 50 capsules, each containing 50 mg. of 
DACTIL. 


DACTIL is the only brand of N-ethyl-3-piperidyl diphenylacetate HCl. 


1. Weinberg, B.; Ginsberg, R., and Sorter, H.: Am. J. Digest. Dis. 20:230, 1953. 


*DACTIL is eutonic—that is, it restores and maintains normal visceral tonus. 
It abolishes spasm while it avoids interference with normal tonus and motil- 
ity. First of a newly synthesized piperidol series, DACTIL is a postganglionic 
parasympathetic inhibitor that interrupts spasmogenic nervous stimuli. It 
usually relieves pain<spasm within minutes and controls spasm within two 

days. DACTIL is unusually well tolerated and does not interfere with gastro- 

intestinal or biliary secretions. 


aboratlortés INC « MILWAUKEE 1, WISCONSIN. 
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a MORE THAN 10 LOAVES OF BREAD 


.-. would be required to equal the 100 mg. nicotinamide content of a 
single capsule of “-BEMINAL” FORTE with VITAMIN C, which also supplies 


therapeutic amounts of other essential B factors and ascorbic acid as follows: 


Thiamine mononitrate (B,) 25.0 mg. 


equivalent to more than 400 eggs 


Pyridoxine HCI (B,) 


equivalent to about 14 servings of spinach 
Calc. pantothenate 


equivalent to almost 4 quarts of milk 


Vitamin C (ascorbic acid) 100.0 mg. 


equivalent to more than 15 apples 


: B E M I NA Le FORTE with VITAMIN C 


Recommended whenever high B and C levels are 
required and particularly pre- and postoperatively. 
Suggested dosage: 1 to 3 capsules daily, or more 
as required. 

No. 817 —supplied in bottles of 100 and 1,000 


AYERST LABORATORIES +» NEW YORK, N. Y. * MONTREAL, CANADA 
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equivalent to at least 8 slices of liver gto ae 
Nicotinamide 100.0 mg. 
1.0 mg. 
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63rd YEAR OF PUBLICATION 


The Leading Independent Surgical Journal 
PRESENTS THE PAPERS OF... 


The American Association 
for the Surgery of Trauma 


The American Proctologic Society 


The Pacific Coast Surgical Society 


OTHER REGULAR FEATURES .. . 
The American Society of Maxillofacial Surg eon 
Modern Operative Technics 
Practical Surgical Suggestions 


START YOUR SUBSCRIPTION WITH THIS ISSUE 
The American Journal of Surgery 


49 West 45th St., New York 36, N. Y. 


Please enter my subscription to The American 
Journal of Surgery. Yearly $15.00 U.S.A.— 
$16.00 Canada—$17 Foreign 


POTENT 


AND FREE OF SERIOUS 
SIDE EFFECTS 


Hypotensive therapy is based upon a 
reduction of blood pressure to safe levels 
with the aim that progressive vascular 
damage may be averted or reversed. 


Vertavis and Vertavis-Phen are among 
the few hypotensive agents available 
which dilate spastic retinal arteries, 
improve cardiac efficiency and circula- 
tion, reverse left ventricular strain 
patterns in the EKG and diminish car- 
diac size. Their effects are accompanied 
by a marked subjective improvement in 
these patients. Marked falls in blood 
pressure have been recorded in the ma- 
jority of patients placed on Vertavis and 
Vertavis-Phen therapy. 


VERTAVIS® and VERTAVIS-PHEN® are 
potent drugs, but they are singularly free 
of serious side effects. Side effects such 
as nausea and vomiting may occur, but 
they are simply more unpleasant than 
serious. In no way do the side effects 
threaten the life of the patient. These 
drugs are safe in long-term therapy be- 
cause they provide the best therapeutic 
benefits of Veratrum viride. Both con- 
tain the newly isolated Veratrum alka- 
loid fraction, cryptenamine, which has 
a unique zone of safety between the 
nausea-producing and the therapeutic 
dose, in contrast to other Veratrum 
alkaloids which have almost identical 
therapeutic-emetic doses. 


Experience has shown that there are no 
safer drugs for the management of 
severe hypertension than Vertavis and 
Vertavis-Phen. 


IRWIN, NEISLER <2 COMPANY « Decatur, Illinois 
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in 
management 
of 


SEVERE 
HYPERTENSION 


the choice of drug that 
will not disrupt sympathetic 
reflexes is important 


The prime objective of Vertavis therapy 

is to stabilize blood pressure with 

lowered arterial tension—without disrupting 
the important sympathetic postural reflexes. 


Vertavis does not disrupt circulatory equilibrium. 
The drug produces widespread vasodilatation 
involving a central mechanism of blood pressure 
regulation. Peripheral resistance is clearly diminished; 
the load on the heart is materially reduced with 
marked improvement of total circulation. 


Each tablet contains: 
Whole-powdered Veratrum viride 
(containing cryptenamine)...130 C.S.R.* Units. 


*Carotid Sinus Reflex 


Bottles of 100, 500 and 1000. 


Vertavis’ 


An Effective Combination 
with Rauwolfia Therapy 


Vertavis-Phen containing 
Y4 grain phenobarbital is 
also available. 
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FOR IRON-DEFICIENCY AND NUTRITIONAL ANEMIAS 


is [ROW 


just 
tablets a day 
supply: 


ferrous sulfate, U.S.P.......1.05 gm. FA [ 


(210 mg. of elemental iron) 


stomach-liver digest.........1.5 gm. 


(containing intrinsic factor) 


ascorbic acid 


vitamin b,, 
folic acid 


pyridoxine hydrochloride 
pantothenic acid 
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thiamine mononitrate......... 6 mg. 

nicotinamide................ 30 mg. | 

6 mg, | 


most prescribed because... 


Raudixin, most prescribed of the rauwolfia 
preparations, contains all the alkaloids 

of rauwolfia. It is the powdered whole 
root. In almost all cases of hypertension, 
prescribe Raudixin first. Later, add 

more potent agents if necessary. 

Dosage: 200 mg. daily, adjusted according 
to response. 50 and 100 mg. tablets, 
bottles of 100 and 1000. 


Raud in hypertension 


SQUIBB RAUWOLFIA 


“RAUDIXIN'® IS A SQUIBB TRADEMARK 


Back Jssucs Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 
$1.00 per copy for the following issues: 


March 1952 May 1952 
April 1952 November 1, 1950 
January 1950 


Send to 
THE AMERICAN JOURNAL OF SURGERY, Inc. 
49 West 45th Street New York 36, N. Y. 
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what's a good B complex? 


( Abbott's Vitamin B Complex Tablets ) 


each SUR-BEX tablet contains: 


Thiamine Mononitrate 
Riboflavin 


Pyridoxine Hydrochloride 
Vitamin Bio 
Pantothenic Acid 


{as calcium pantothenate) 


Liver Fraction 2, N.F. .....0.3 Gm. (5 ors} 
Brewer's Yeast, Dried... .0.15 Gm. (2% grs.) 


or SUR-BEX with Vitamin C 


Sur-Bex with € contains 150 mg. of as- 
corbic acid in addition to the vitamin B 
complex factors above. 
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of g.i. spasm. 


for the ‘‘squeeze’”’ 


antispasmodic action 
virtually without atropinism... 


through the selective spasmolysis 

of homatropine methylbromide 
(one-thirtieth as toxic as atropine)... 
plus the sedation of phenobarbital. 


Each yellow tablet of MESOPIN-PB’ 

or teaspoonful of yellow elixir 

contains 2.5 mg. homatropine methyl- 
bromide and 15 mg. phenobarbital. 
Also available as 

MESOPIN Plain (without phenobarbital) 
in white tablets, green elixir, and powder. 


+ Trademark of Endo Products Inc. 


ME 


Trademark (Homatropine Methylbromide and Phenobarbital) 


— ? 


® Samples? Just write to: 


oO Endo'Products Inc., Richmond Hill 18, New York 


~ 
| 
4 
; 
/ 
| 
° 
| ‘ 
Ke 
= 
‘ 
} a 


menstruation Ceases 
therapy. “Pre 


Produces prom 


- In such Case 
marin” 


Pt symptomatic 


S, the patie 


€n years af 
benefit 


gratifying 
imparts no odor, “Premarin” 
n as conjugated estrogens (equine) 


New York, N. Y. 
Montreal, Canada 


For every patient who Presents such Obvious menopausa| Symptoms as 4 
hot flushes, there will be another with symptoms equally distressing byt not so 
clearly defined; arthralgia as well as insomnia, headache, easy fatigability, 4 
are good examples, Frequently these ‘ymptoms are due to declining varian function if 
but are not SO _Tecoonized because they may occur long befo ter, oe 
should have 
plete natural equine €strogen-complex 
relief but also j 
sense of well-being.” no odor Ht 
: €strogenic substances ( Water-soluble) , also know i 
18 supplied in tablet and liquid form, | 
i] 


RAPID CURES 


of urinary tract infections 
prevent permanent kidney damage 


Infections of the lower urinary tract rarely remain 
localized for any length of time. The kidneys are 
often invaded rapidly unless effective treatment 
is instituted immediately. Hence, the choice of the 
first drug used may decide the fate of the kidneys. 


brand of nitrofurantoin, Eaton 


Furadantin is unique, a new chemotherapeutic 
molecule, neither a sulfonamide nor an antibiotic. 


RAPID AcTION. Within 30 minutes after the 
first Furadantin tablet is taken, the invaders are 
exposed to antibacterial urinary levels. 


WIDE ANTIBACTERIAL RANGE. Furadantin 
is strikingly effective against a wide range of clini- 
cally important gram-negative and gram-positive 
bacteria, including strains notorious for high 
resistance. 


Bottles of 50 and 250. 
Bottles of 25 and 250. UNIQUE cLAss 
OF ANTIMICROBIALS Je 
PRODUCTS OF 
EATON RESEARCH 


NORWICH, NEW YORK 
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PS 
Scored tablets of 50 mg. il 
Scored tablets of 100 mg. <=” 
Also available: Furadantin 
= taining 5 mg. of Furadantin per cc. Bottle o . OZ. & 


NOW: for Adults and Children! 


Nephenalin.  Nephenalin. 
— PEDIATRIC 


First, under tongue for 
quick asthma relief 


from aludrine (Isopropyl arterenol) HCi in coating 


Then, swallow tablet for 
prolonged asthma control 


from theophylline, ephedrine, phenobarbital, contained in tablet core 


NEPHENALIN, the “relay-action’”’ tablet combining two widely prescribed, 
complementary anti-asthmatics, is now available in two potencies: the familiar 
square, purple tablet for adults, and the smaller square, red tablet for children. 
Since a single NEPHENALIN tablet provides quick asthma relief, thereby often 
replacing the nebulizer, and since relief lasts about four hours, many asthmatic 
patients will find it the most convenient and efficient anti-asthmatic they 
have ever used. Bottles of 20 and 100 tablets. 


Thos Leeming 6 Co.Ine. 155 East 44th St., New York 17 


70 
At 
3 
4 § 
if 
ji 
| 


> 


( 


> 
, 
: 
3 
e > 
bd 
i . 


a 


| 
te | 
~ | 
Sick gerbe 
AS 


